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INTRODUCTION

This "Emission and Leak Monitoring Program" is presented to
comply with the regulations for "Hazardous Waste Treatment,
Storage and Disposal Facilities - Organic Air Emission
Standards for Process Vents and Equipment Leaks" [55 FR
25454], June 21, 1990. '

The monitoring program is divided into six Sections; (1)
Scope, (2) Monitoring Plan, (3) Repair Procedures, (4)
Instrument Specifications and Calibration Procedures, (5)
Recordkeeping Requirements, and (6) Equipment Service and

Waste Analyses.

The Scope section presents the applicable regulations for
appropriate portions of the facility. The Monitoring Plan

describes the frequency and procedures used in monitoring

for "leaks". The Repair Procedures describe the methods and

time frames in which a discovered leak is repaired. The

Instrument Specifications and Calibration Procedures provide

documentation to verify compliance with EPA Method 21

requirements for monitoring instruments. The Recordkeeping

Requirements section provides a description of the

monitoring and calibration recordkeeping, and the semi-

annual report requirements. The Equipment Service and Waste
Analyses section provides a description of the types of

waste contained in equipment at the facility.



Section 1 - Scope

This program is implemented to satisfy the regulations for
"Hazardous Waste Treatment, Storage and Disposal Facilities
- Organic Air Emission Standards for Process Vents and

Equipment Leaks" [55 FR 25454], June 21, 1990.

The requirements for complying with the regulation are
separated into two monitoring compliance programs (1)
Emission Standards for Process Vents and (2) Equipment
Leaks. To be subject to the emission standards for process
vents, the facility must have distillation or stripping
operations that process hazardous wastes with concentrations
of organics greater than 10 ppm, and total vent flow is
greater than 3 1lb/hr or 3.1 ton/yr. The Pier 91 Facility
has no distillation or stripping operations and is therefore

not subject to emission standards for Process Vents.

To be subject to the equipment leak requirements, equipment
must contain greater than 10 percent organics and be in
hazardous waste operations or recycling operations adjacent
to hazardous wastes operations. To satisfy the equipment
leak requirements, specified equipment associated with
Dangerous Waste tank systems are monitored for leaks
according to the requirements for equipment in Heavy Liquid
Service as described in Section 2, Monitoring Plan.

Specific equipment subject to these regulations are shown on

the monitoring forms presented in Appendix A.

Any leaks determined by monitoring are repaired as specified
in Section 3, Repair Procedures and recorded as described in

Section 4, Recordkeeping Requirements.




Section 2 - Monitoring Plan

Part 1 - Testing Requirements

Testing requirements are based on the equipment type and
service. Equipment (excluding tanks and containers) which
contain greater than 10 percent organics are monitored
periodically according to the equipment type and service.
The monitoring requirements for each equipment type are

presented as follows:

1. Sampling Connection Systems:

Each sampling connection system must be equipped with a
closed-purge system or closed-vent system and must be
operated with "No Detectable Emissions" or vented to a

control device.

2. Open-ended Valves or Lines:

Open-ended valves or lines must be equipped with a cap,

blind, flange, plug, or a second valve.

3. Pumps and Valves in Heavy Liquid Service, Pressure

Relief Devices in Light or Heavy Liquid Service, and Flanges

and other connectors:

These equipment items are monitored to determine if a
"Leak" exists, if there is evidence of a potential leak
by visual, audible, olfactory, or any other detection
method. "Leak" testing is performed within five days

of discovering a potential leak.
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Part 2 - Testing Procedures

These equipment items must be monitored for leaks within
five days if evidence of a potential leak is found by

visual, audible, olfactory, or any other detection method.

Procedures for testing consist of detection of "Leaks" ( >
10,000 ppm Organics). The monitoring program is conducted
using methods specified in 40 CFR Part 60 Appendix A, Method
21, "Determination of Volatile Organic Compounds Leaks".
Monitoring frequency and type is shown in Table 1,

Monitoring Requirements for Equipment.

"JTeaks" Testing Procedure

1. Place the probe inlet at the surface of the component

interface where leakage could occur.

2. Move the probe along the interface periphery while

observing the instrument readout.

3. If an increased meter reading is indicated, slowly sample
the interface where leakage is indicated until the maximum
meter reading is obtained and leave the probe inlet in that

position for approximately two times the response time.
4. If the maximum reading is > than 10,000 ppm, a "leak" in
the component has been identified. A maximum reading of <

10,000 ppm does not indicate a component leak.

5. Specific "Leak" Testing Requirements for Equipment Types

are presented below:




Valves

- Place the probe at the interface where the stem
exits the packing gland and sample the stem

circumference.

— Place the probe at the interface of the packing
gland take-up flange seat and sample the periphery.

- Survey valve housings of multipart assembly at the

surface of all interfaces where a leak could occur.

(b) Flanges and Other Connections

- Place the probe at the outer edge of the flange-
gasket interface and sample the circumference of the

flange.

- Sample other types of non-permanent joints (such

as threaded pipe) with a similar traverse.

(c) Pumps and Compressors

- Conduct a circumferential traverse at the outer
surface of the pump or compressor shaft and seal

interface.

- If the source is a rotating shaft, position the
probe inlet within 1 cm of the shaft-seal interface

for the survey.

- If the housing configuration prevents a complete
traverse of the shaft periphery, sample all

accessible portions.



( - Sample all other joints on the pump or compressor

housing where leakage could occur.
(d) Pressure Relief Devices

- Place the probe inlet at approximately the center

of the exhaust area to the atmosphere.

(e) Process Drains

- For open drains, place the probe inlet at

approximately the center of the area open to the

atmosphere.

— For closed drains, place the probe at the surface
of the cover interface and conduct a peripheral

traverse.
(f) Open-Ended Lines or Valves

- Place the probe inlet at approximately the center

of the opening to the atmosphere.

(g) Seal System Degassing Vents and Accumulator Vents

- Place the probe inlet at approximately the center

of the opening to the atmosphere.

(h) Access Door Seals

- Place the probe inlet at the surface of the door

seal interface and conduct a peripheral traverse.

For identified "leaks", a visible weather proof
b identification number will be attached to the equipment

item. The identification will not be removed from the




monitoring.

equipment item until it has been repaired and confirmed by
|
|




TABLE 1:

MONITORING SCHEDULE

EQUIPMENT TYPE

MONITORING
FREQUENCY

CATEGORY
OF MONITORING

Pressure Relief
Devices
(liquid service)

Pumps & Valves
(heavy liquid
service)

When there is
evidence of a
potential leak
found by visual,
audible,

or any other
detection method.

" Leak"

Flanges & Other
Connections
(all service)

Gas/Vapor Service: The piece of equipment contains or contacts a

hazardous waste stream that is in the gaseous state at

operating conditions.

Light Liquid Service: The piece of equipment contains or

contacts a waste stream where the vapor pressure of one or
more of the components in the stream is greater that 0.3
kilopascals (kPa) at 20°C, the total concentration of the
pure components having a vapor pressure greater that 0.3 kPa
at 20°C is equal to or greater than 20 percent by weight,

and the fluid is a liquid at operating conditions.

Heavy Liquid Service: The piece of equipment contacts a waste

streams that is not in gas/vapor service or in light liquid

service.




Ssection 3 - Repair Schedule

Repairs to equipment must be completed within 15 days after
the detection of a leak. A first attempt at repairing the

leak shall be made within five days of detection of a leak.
Delays for repair of the following equipment are allowed if

the criteria presented below are met:

1. Delays for equipment repairs are allowed to avoid
shutdown of hazardous waste unit or if the equipment is

isolated from HW with >10% organics.

2. Delays for valve repairs are allowed if the
emissions of purged material resulting from immediate
repair of the valve would be greater than the emissions
resulting from delays in repair, and the purged

material is collected and destroyed or recovered.

3. Delays for pump repairs are allowed for changing to
dual seal pumps, or if the repair is completed as soon

as practible.

Documentation procedures for repairs and confirmational

monitoring is described in Section 5, Recordkeeping

Requirements.



Section 4 - Instrument Specifications and Calibration
Procedures
Part 1 - Instrument Specifications

Monitoring shall comply with Reference Method 21 in 40 CFR
Part 60. The detection instrument, a Foxboro OVA 108, meets
the performance criteria of 40 CFR Part 60 Appendix A,
Reference Method 21.

The Foxboro OVA 108 is a portable VOC monitoring instrument
which has a flame ionization detector. The meter reading of
the instrument allows readings of 1 - 10,000 ppm VOCs in
air. The meter scale is logarithmic and is readable to
within 250 ppm at the high end of the logarithmic scale.

The monitor is equipped with an electrically driven pump to
allow a constant flow rate of approximately 2 liters/min.
The Foxboro OVA 108 is FM and BASEEFA certified
instrinsically safe for use in Class I, Groups A, B, C, and

D, Division 1 hazardous locations.

Part 2 - cCalibration

The instrument is calibrated before use on each day of use.

Calibration gases shall be (1) zero air (less than 10 ppm of
hydrocarbon in air), and (2) a calibration gas consisting of
a mixture of methane in air at approximately, but less than,
10,000 ppm. The calibration gas is certified to be within #+

2.5 percent accuracy.

Calibration procedures include the following:

10




1. Turn on the monitor and allow to warm up according to

manufacturer’s instruction.

2. Introduce the zero gas and zero the instrument to the
zero concentration (ie. zero gas with 5 ppm methane should

be zeroed at 5 ppmn).

3. Introduce the calibration gas and adjust the instrument

meter readout to correspond to the calibration gas value.

Part 3 - Performance Evaluation Requirements

Response Factors

A published list of response factors for the OVA 108 are

provided in Appendix B - Monitor Information.

Calibration Precision Test

calibration precision testing will be performed before each
the analyzer is placed into service and at three month

intervals or at the next use whichever is later.

The calibration precision test is performed by making a
total of three measurements by alternately using zero gas
and the specified calibration gas. The meter readings are
recorded and the average algebraic differences between the
meter readings and the known value is calculated. The
average difference is divided by the known value and
multiplied by 100. The result is the calibration precision

presented as a percentage.

11



TN

o~
/ .

Response Time Test

Response time test is performed prior to placing the
analyzer into service and after any modification to the

punping system or flow configuration.

The response time test is performed by first introducing the
zero gas into the instrument sample probe. When the meter
reading has stabilized, the calibration gas is quickly
introduced. The time from switching to the calibration gas
until the meter reading reaches 90 % of the final stable
reading is recorded as the response time. This test is
performed three times and the results are recorded. The

average response time is then calculated and recorded.

12



Section 5 - Recordkeeping Requirements

Monitoring records of facility equipment will be kept on

inspection forms, calibration forms, and repair logs.

Inspection Forms

The inspection forms consist of facility drawings
identifying each piece of equipment with a number on the
drawings. Those equipment items which require "leak"
testing will have a space following the equipment number to
designate whether the equipment item passes (P) or fails (F)
the "leak" test.

Each equipment item will have a letter designation for
equipment type followed by a three digit number to provide
each item with an individual identification number. Pumps
will be designated with the letter (p), valves with a (v),
fitting (such as threaded elbows and flanges) with a (f),

and pressure relief valves with a (prv).
When equipment monitoring has been completed, the forms will

be maintained in the "Emission and Leak Monitoring Program"

notebook at the facility.

Calibration Information

The required calibration information discussed in Section 4,
Instrument Specification and Calibration Procedures, will be
maintained in the "Emission and Leak Monitoring Program"

notebook at the facility.

13




Repair Forms

When monitoring has been completed, these forms are kept on
file in the "Emission and Leak Monitoring Program" notebook.
Results for any leaks discovered during monitoring will be
entered onto the repair request form. The repair request

form will have columns to enter the following information:

— Operator name.

- Equipment identification number.

- The date evidence of a potential leak was found.

- The date the leak was detected and the dates of each
attempt to repair the leak.

- Repair methods applied in each attempt to repair the
leak.

- “"Above 10,000" if the maximum instrument reading
measured after each repair attempt is equal to or
greater than 10,000 ppm.

- “"Repair Delayed" and the reason for delay if a leak
is not repaired within 15 days.

- Documentation supporting the delay of repair of a
valve.

- The signature of the owner or operator (or designee)
whose decision it was that repair could not be
effected without a hazardous waste management unit
shutdown.

- The expected date of successful repair of the leak if
a leak is not repaired within 15 days.

- The successful repair date.

14
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Modifications to Equipment

A description of each modification made to the equipment
containing > 10 % organics will be kept in the "Emission and
Leak Monitoring Program" notebook at the facility. The
description will include the date of modification and a

complete description of modifications made.
Examples of the monitoring forms and the repair

documentation form are presented in Appendix A, Monitoring

Forms.

Semi-annual Reporting Requirements

A semi-annual report may be required if leaks are not
) repaired within the time frame specified in Section 3,
( Repair Procedures. If a semi-annual report is required, the

following information will be provided:

— EPA identification number,

- Name and address of the facility,

- For each month, the equipment identification number
of each valve, pump, or compressors which was not
repaired in the required time frame specified in
Section 3, Repair Procedures, and

- Dates of hazardous waste management unit shutdowns

during the semi-annual period.

| A copy of all monitoring, repair, and modification forms

will be kept on file with corporate Engineering.

15
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Section 6 - Equipment Service and Waste Analyses

This program satisfies the monitoring requirements for

determination and repair of "leaks" in equipment.

Equipment Monitored for Leaks

The equipment (excluding tanks) associated with operations
at the facility that contain > 10 percent organics are
monitored in accordance with the Section 2, Monitoring Plan.
The specific equipment items required to be monitored are

provided on the Monitoring Forms shown in Appendix A.

The general types of wastes received at the Pier 91 Facility
containing greater than 10 % organics are waste oils and
waste coolants with varying amounts of water. Dangerous
waste tank systems at the facility are used for storage of
dangerous waste and are subject to the permitting
requirements of 40 CFR Part 270. Specific equipment
regqulated is shown on the monitoring forms in Appendix A.

Examples of constituents of the wastestreams are presented

in Appendix C, Typical Organic Wastestream Constituents.

16



APPENDIX A

RECORDKEEPING FORMS



Monitoring Form

vy
2
l|<m 3
ve — g
m\ ——Vg %
3
V3 = S= i
—vie w e )
l|<: 2 3 S5
w <2 il
v4 !\<_N W mmw T
3 cQw o2
vs -+ O O 1L, 00 ~u
— 4 —— VI3
ZM — V14
V6 — VIS
O <_m
vi8 <+ R
PUNPS
tPt 8 P2)
&
Arddle Bloe =
.;w 47 Pipe O
N <
| PN
Ram i
a —
P S
_
—
] T T ]- Conteinment Voll
- - Nu— T
> o
i 11 -
M jM_M - Tonk 106
XXX X m+ _ f |
A
v1g
- p——
4 6 Bluse Line
ves —X || 4~ Block Line

4" Block Line
3" Blue Lins




COMMENTS:!

i

AS

‘oNOD

i
i

Pier 91 "Leak” Monitoring Form
Sheet 2 of 2

PIER 91 FACILITY gé }‘&@)

(1)
1021

k...
®

L
2

EXISTNG 37
3 X : ‘cmcx
1
I NEW ¢
i 8 o | SLocE
. 3 [ < X , NEW 47
; 1\ WASTE WATER
— 5 R % % | e €
‘l ol
'
=
. =
gl Form B - Hcav¥ Liquids
] Operator Initials:
§| Date:
|
|
\
\
|

(
&
(



CHEMICAL PROCESSORS,

INC.

Monitor Type: Foxboro Ova 108 (Serial # )
calibration Precision Testing - Frequency: (3 months)
Zero Gas Calibration Gas Monitor Average Calibration Individual
CH4 Concentration | CH4 Concentration Reading | Difference | Precision Testing
(ppm) (ppm) (ppm) (ppm) (%) Name & Signature

isponse Time Testing - Frequency:

(When Placed in Service or After Modification to Flow 8ystem)

Zero Gas
CH4 Concentration

(ppm)

Calibration Gas
CH4 Concentration

(ppm)

Time Required to
Reach 90% of
Final Value (sec)

Average
Response
Time (sec)

Individual
Testing
Name & Signature




CHEMICAL PROCESSORS, INC. - PIER 91 FACILITY

Leak Repair Form

™

Monitor |Equipment Date of Date Date of |Method |Testing Leak not Reason for Signature Expected [Successful

Operator |ldentification Potential  |Leak Each of Results Repaired "Repair Delay" for Date of |Date of

Initial Number Leak Was Repalr Repair After Repalr |< 15 Days "Repair Repair Repair
Detected  |Attempt ( PIF) (Y/N) Delay"




CHEMICAL PROCESSORS INC. - KENT FACILITY
Modifications to Equipment Form

(

Frequency: Any Modification Made to Solvent Processing Area Not Covered in
Leak Repair Form.

Date(s) Equipment Individual in Charge
of Numbers Description of of Modifications
Modification Affected Modifications Made Name and Signature
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CENTURY OVA 108 PORTABLE
ORGANIC VAPOR ANALYZER

The requirement for accurate and reliable environmental monitoring and leak
detection is a high priority for industry. With the increased scope of eavironmental
regulation, industry has a requirement for instrumentation that is
application-oriented, and sufficiently flexible to meet changing needs. The dual mode
CENTURY OVA 108 Portable Organic Vapor Analyzer is designed to meet these
needs.

Saverel of the many OVA 108 {eatures aie ]
- FM and BASEEFA certiiied inininsically safe for us2

o P viple < . = + i 21 A~cA S . 5 < e
Provides continuous. direci rezCoui Ci 10124 0iganic in Class 1. Groups A. 8. C. 2nd D. Division 1 hazard-

va2Dor concentrations (or surv2y ourposes (fiode 1)
= Allows qualilative and quanhiziw2 analysss using
the gas chromatographic modz tidoge 2)
< ltis a light-weight, completely ii21d-porizdle insiry-
meni weighing approximalely 5 - <G (12 1) i3t p:o
vides eight hours of continuous oneralDn pe:
battery charge.

= Allenudalion of ranges 15 not rexcured

1935 by The Foxboro Company

-

ous locations.

Many hundreds of successiul lield-proven applica-
tions have demonstrated th2 excentional reliability
and ruggedness of thus analyzer.

Uses a flame wonization detecior, which does not re-
spond 1o ambient gases. such s CO and CO,. and
exhibits no sensilivily changes due 1o variations in

relahive hunadily
FOXBORO®
SRR

DRegisterod Trademark
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.INTRODUCTION

The CENTURY OVA 108 is a highly sensilive analyzer that
allows the detection of trace quantities of volatile or-
ganics and still maintains a large dynamic range capabil-
ity. Using a logarithmic scale. the OVA 108 analyzes
organics’from 1 1o 10 000 parts per million (ppm). This
range provides for both low and middle range concentra-
ton information important to general environmental
monitoring. [t also has the ability to monitor the highlevels
required for process leak detection

DESCRIPTION

The OVA 108 is a dual mode analyzer combining the fea-
tures of a continuous survey, direct reading instrument
and 2 gas chromatograph. The survey mode allows the
continuous monitoring of total organics to provids the
rapid identification of airborne organics. These valuss are
reported directly in ppm methane equivaleni. Upon the
identification of the “*hot spots™ or high conceniration
areas. the gas chromatographic mode can be utilized to
further analyze the sample, separating and reporting the
various organic materials present and their concentra-
tions. This combination of analytical modes provides the
best flexibility necessary to meet the environmentai man-
agement needs of industry. The OVA 108 is an easy to op-
erate instrument that is able to withstand and surpass the
mosti demanding application use.

COMPRESSED
HYDROGEN GAS

"CHROMATOGRAPHIC COLUMN
AND INJECTION VALVE ARE
USED WITH GC OPTION ONLY.

— ! ]
b "

VU

COLUMN

TCHROMATOGRAPHIC FLAWME

TINJECTION VALVE

PRINCIPLE OF OPERATION

Flame lonization Detector

The CENTURY OVA 108 utiizes a flame onization detec-
tor 1o monitor the presence of organic vapors.

The principle benefits of monitoring with a flame ioniza-
tion deteclor are:

- Universal orgenic cornpound response wilh approxi-
malely the same high sensitivity for all.

- Flame ionization will not raspond io changes in relztive
humidity or changas in CO and CO, concentration.

- 1iis 2 mass sensing detecior wiich exiubits minimal ei-
fects from changes in temperature. pressure, or flow.

- Provides excelleni dynamic range and concentra-
ton linearity.

Sample gathering is done by using 2 smali diaphragm air
pump. Detection requires 2 hydrogen delivery system, a
sample delivery system. and an electronic amplification
and display system. The hydrogen delivery system pro-
vides an eight hour supply of hydrogen gas (with a2 pre-
cisely controlled flow) to the deteclor. The sample
delivery system provides air to the detector chamber to
maintain the flame combustion and introduce the organic
air contaminants for analysis. Figure 1 illustrates both the
hydrogen flow and zir flow patterns in the OVA 108.

OPTIONAL
CHART RECORDER

SIGNAL PROCESSOR

K3

Y IONIZATION
u:"x:
DETECTOR

A METER

LOGARITHMIC

SCALE —_—

SAMPLE
IN

>

Yl\f

SAMPLE PUmP

Figure 1. OVA 108 Schematic Diagram
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Survey Analysis — Mode 1

In Mode 1, the air sample is delivered continuously to the
detector chamber. When an organic vapor is exposed 10
the hydrogen flame via the air flow, the carbon molecules
1onize and a current is carried between the detector elec-
trodes. This current is proportional 1o the concentration of
vapor in the sample. Different compounds will ionize 10
varying extents in the flame. The OVA 108 is internally ca-
librated for methane gas, and all survey responses are ex-
pressed in methane equivalent. The OVA 108 can be
calibrated to read directly for other compounds. (for ex-
ample. benzene) through the gas select adjustment dial
on the instrument front panel.

Chromatographic Analysis — Mode 2

With Mode 2, the OVA 108 functions 2s z poriable gas
chromatograph utilizing hydrogen as z carrier ges and a
fiame ionization detector as the sensor. In this mode, a
fixed volume of sample air is injected (by means oi an air
injection valve) inio the chromatographic column which
contains 2 suitable packing material. At the seme time
ihat a sample is introduced into the column_ the remain-
ing sample air is directed through a2n iniegral charcoal fil-
ter (not shown in Figure 1) 10 provide the detecior with a
supply of pure air.

While moving through the chromatographic column, the
sample constituents are separated based on their in-
teraction with the column packing mzterial. As the con-
siituents leave the column, they are carried to the
detector and register on the logarithmic meter and the at-
tached optional chart recorder. The time, measured from

PSS 6-12Z1 E
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Figure 2. OVA 108 Generalized Chromatogram

the moment of sample injection until the compound of in-
terest exits the column, is known as the retention time
and serves to identify the compound. The area under the
chromatographic peak is proportional to the concentra-
tion of the compound in the air sample. The peak heighi
can also be used to determine sample concentration
since it closely correlates with peak area. Figure 2 illus-
trates an example of a logarithmic chromatogram.

OVA 108 APPLICATIONS

The OVA 108 is weil-suited for use in the following typical applications:

- Process Leak Detection in the Peiroteum. Chemiczl.
or Natural Gas Industries

- Equipment Leaks of Volatile Organic Carbon (VOC).
Reference Methods 18 and 22. Fugitive Emissions,
EPA 40, Code of Federal Regulzations (CFR). Part 60

- Landiill Monitoring

- Benzene Equipment Lezks. Fugitive Emissions Sources.
EPA 40, CFR Pari 61

- Equipment Leaks of VOC from Onshore Natural Gas
Processing Plants. EPA 40, CFR Part 61

< Stack Monitoring for VOC
- Quality Conirol Monitoring Carbon Absorption Systems

STANDOARD SPECIFICATIONS

Readout 1 10 10 009 ppm. logarithmic sczle
Minimum Detectable Limit (Methane) 0.5 ppm

Response Time Approximately two seconds io: 20% o!
reading

Fuel for Detector Hydrogen

Carrier Gas for Chromatograph Hydrocen (self-
contained tank)

Sample Flow Rate Approximately 2 L/min

Concentration Alarm Audible alarm_ user-selecilable
level

Electric Power 12 V dc rechargeable battery
Voltage Output to Recorder 010 5V dc
Flame Out Indication Audible and visual
Operation Time in Portable Mode Eight hours
Filters Sintered metal. user-cleanable

Nominal Dimensions (Sidepack)
230 x 300 x 100 mm (3 X 12 X 4.in)

Approximate Mass 5.5 kg (12 Ib)

T B ST T AN D T L IRT P R T R . B R ST BT .
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PRODUCT SAFETY SPECIFICATIONS

EPA Reference Method 21

The Environmental Protection Agency, Relerence
Method 21, EPA 40, CFR Part 60, states the perlormance
specifications by which volatle organic compounds
(VOC) will be determined. These performance specifica
tions ensure that instrumeniation used 10 momiior VOO
will report the data in a imely, accurate, and sale wav
The CENTURY OVA 108 meeis the speciiications oi
Method 21 as follows

1. Flame ionization is an approved delecto

2. The instrument shall be intrinsically szie and mee:
all aspects of Article 500 oi the iNaiionz! Electrica!
Code of the United Siates — Fi4 1/1/ABCD.

3. The instrument shall measure the prescribaed leak
level; exampie, 10 000 pom.

Inhe samphng rate shall be between 1/2 and 3 litres
per mmute. The OVA 108 sampling rate is 2 litres/
per minule

5 Accuracy shall be 2 5% of the designated leak
tevel

6. Response tme must be less than 30 seconds. The
OVA 108 has 2 respoinse ime of approximately two

szconds

Electrical Classification

INSTRUMENT ACCESSORIES
(Also Refer {0 Figur2 Below)

Dilutor Kit Used to moniior ineri atmospheres. or ex-
tend the concentration range of the instrumenti. The diiu-
tion ratios are adjustable 5 to SO times. Speciiy Part
Number 511745-1.

Portable Isothermal Kit (PIP Kit) Used for the tempera-
ture control of the OVA columns at 0, 40. and 100°C (32,

104, and 212°F). Specify Part Number 511800-1.

Standard Chromatographic Columns Various column
packings available. Specify Part Number 510454, also
type and length of column.

HYDROGEN
FILL ASSEMBLY

36 INCH
EXTENSION
PROBE

TUBULAR
SAMPLER

CLOSE AREA DETECTOR
SAMPLER BRUSH

Portable Strip Chart Recorder Used for making hard
copy records for both Option A and Option B configura-
tions. Specify Part Number 510445-2 for FM certifica-
tions, and Part Number 510445-5 for BASFEFA
certifications.

Septum Adapter Used for making syringe injections of
gases into the instrument. Specify Part Number 510645-1.

Charcoal Filter Adapter Used for zeroing the instru-
ment in contaminated environments. Specify Part Num-
ber 510095-1.

ANALYZER
SHIPPING OR
CARRYING
CASE

3 LEATHER
307 CARRYING
% STRAP

i BATTERY
CHARGER
110/220 V ac

SOCKET HEAD ova
WRENCHES COLUMN
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Page 5
(( ; INSTRUMENT TYPES
Option A Configured for use as a Survey Mode Analyzer Option B Configured for use as a Survey and Gas Chro-
for total hydrocarbon monitoring. Specify OVA 108. matograph Analyzer. Specily OVA 108GC.

ORDERING INSTRUCTIONS

1. Configuration Option A (OVA 108)
or Option B (OVA 108GC).

2. Instrument Accessories
3. Electrical Classification

4. Tag and Application
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The report summarizes results of a reintarpretation of data generated in
2 laboratory study of the sensitivity of two types of portable hydracarbon detectors
to 2 variety of organic chemicals. (A previous report, EPA-600/2-81-002, des-
cribes and gives original results of the laboratory stuay.) Detector sensitivity is
quantified by a response factor for each chemical where the response factor equals
the actual concentration of the chemical divided by the observed concentration {rom
the detector. The previous report estimated response factors at 10,000 ppmv actual
concentration of the chemical. This report presents response factors estimated for
2 10,000 ppmv detector reading. The instruments were calibrated to 7993 ppmv
methane gas.
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SECTION 1
(NTRODUCT 1ON

This technical note summarizes the resules of a reinterpretation of

che sensitivicy of two types

the data generated in a laboratory study of

of porrable hydrocarton detectors o 2 varicey of organic chemicals.  This

work is funded by tire EPA as pact of Contract Number 68-02-3171, Task 28.

A previous report (srown, et al., 1980) presents the descri,.cien and orig

nal results of che laboratory study.

The detector seasitivicy is quantified by a "response factor" for cach

chemical where

= Actual Concentration of Chemical
Response ractotr = = -
Observed Coacentration from Detector

et al., 1980) estimacted response factors of

The previous report (3rowm,

10,000 ppmv actual concentration of the chemical. This report presents
response factors estimated for a 10,000 ppmv detector tcading.

The instruments were calibrated to 7993 ppmv mathane

e s e e o et




SECTION 2

RESULTS

This Technicul Note presents respoasc (actors for two types of portable
hyvdrocarbon analyzers, the MOVA-103" and the “TLV saiffec”,
ent chemfcal compounds. The responsc (actor Lls deffned as the ratio of che

actual concentracion to the observed concentratfon (or Instrument responsc) .

The responsc fa ies with concentration. In a previous report

(Brown, et al., 1980) che response factors wete pres ac 10,00G ppav

actual concentraticn of the chemical.

The responsc factors arc computed at 10,000 ppmv concentration obsurved
by the detector ir this Technical Note. Table 2-1 presents fesponsc factors
for chemicals on both types of instruments along wich the 95 perzent confi-
dence intervals. The Background Information Document con fugitive cmissions
fron the Synchetic Organic Chemicals Manufacturing Industry {socM1) (EPA,

1980) recommends an action level of 10,000 ppmv as read directly or a por-

table hydrocarboa detector.

Two stacistical methods were used here to compute escimates and asso-
ciated confidence intervals: the classical regression metihocd aad the inversce
regression mechod (Sec Section 3). Boti: mechods of cstimation essentially
involve the fitting of a line to the actual and instrument obscrved concen-—
crations. The interpolated ot cxtrapolated actual concentzatien at 10,000
ppmv observed concentration is calculated bascd on the fitted line. The
response factor is computec as the ratio of this estimated acfyal conceantra-

tion to the specified 10,000 ppmv "“observed' concentration.
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TABLE 2-1

RESEOITIE FACTORS
MITH 08 % COMNTIDHNCE IMTURVALS

ESTINATED AT 10,000 PPHY RESPONSE

COXP A0 VOLATILITY RESPOMSE CONF IDENCE RESPCMSE COE 1 OTrCE
HAME CLASS FACTOR IMTCRYALS FACTOR IMTERYALS

ACETIC ACID LL 1.04 111,
ACETIC ANIYDRIDE LL 1.39 1.09,
ACETONE LL 0.80 0.87,
ACCTONE CYAMOHYORIN ML 281 0.08,>1
ACETONITRILE LL 0.8 0.88,
ACETOPHENONE HL 14.70 8.52,>¢
ACETYL CHLONIDE LL 2,04 1.72,
ACETYLEME G 0.390 0.%0,
ACRYLIC AC!O LL 4,59 3.0,
ACRYLOMITRILE 0.37 0.80,
ALLENE 0.04 0.00,
ALLYL ALCOHOL 0.98 0.70,
NAYL ALCOHOL,N- 0.75 0.87%,
AMYLENE 0.44 0.34,
AN1SOLE 0.92 0.063,
BENZALOEHYDE 2.40 1.30, .
BENZENE 0,20 0.28,
BEMZONITRILE 2,00 1,18,
BEN20YL C4LORIDE 22,10 .43 >4
DENZYL CHLORIOE 15,20 3.66,>1
DROMOBENZENE LL 0.40 0.34,
BUTADICNE, 1,0~ 0.57 0.84,
BUTAME M- 0.50 0.48,
BUTANOL N LL 1,42 0.09,
BUTANOL , SEC- LL 0.70 0.70.
RUTAMOL, TERT ) S 0.53 0 98,

13,00 08, 40,
0.9 3 . 12,
.22 3 2
21.00 . , 2100,
1.18 R4, 1

» oo
oo ua

)
)
)
)
)

838

2.12 +08;, 5.22)

A4, 27.00)
.89, 20.80)

A45,>100.9)
.80, 2.88)
.52 ,>100,00)

N, 1.20)

VOO AE2ABOPNIND =
O=-NDadVO0O~NLO

8

s 27,5100 .09)
A1, 18,40)
. 88, 0.70)
« 18, 7.83)
B8 1.03)
L4, A.43)

oo»00088:91.-—0.._9_-00»3__8.........

EoOoLe >0
PSRt Yo X=X}

ORGAMIC CHEMICAL PROOUCERS DATA BASE
GrGAS; LLeLIGHT LIQUID; HL:IHEAVY L1QUID,

DEFINITION OF EXPLANATORY DATA COOES:
IHYERSE CSTIMATION METIOO X 'NO DATA AVAILABLE

POSSIBLE OUTLIERS IN OATA 8" 10,000 PPIUY RESPONSE UMACHIEYABLE
HARRONW RANGE OF DATA P SUSPECT POINXTS ELIMINATED
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870
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690

750
700
700
790
830
090
1740
930
900

210
870
980
990
1010
1040

e
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NAME

CUTENE, 1+

BUTYL ACETATE,
BUTYL AGRYLATE,N-
BUTYL ETHER,N
DUTYL ETHER,SEC
OUTYLANINE, M-
BUTYLAMINE, SEC-
BUTYLAMIME, TERT-
BUTYLDENZENE, TERT-
BUTYRALDEMYDE M-
BUTYRIC ACIO
OUTYRONITRILE
CARBON D1SULF1DE
CHLOROACETALDEHYDCE
CHLOROBENZENE
CHLOROE THANE
CHLOROF ORI
CHLOROPHENOL , 0~
CHLOROPROPEME, |-
C{LOROPROPENE, 3-
CHLOROTOLUENE, 4~
CHLOROTOLUEME , 0~
Q4{LOROTOLUENE P~
GRESOL,0-
CROTONALDEMYOE

ORGANIC CHEMICAL PRODUCERS DATA, BASE
GeGAS: LLLICGHT LIQULD;

DEFINITION OF EXPLAMATORY DATA CODES:
IMYERSE ESTIMATION METHOOD

POSSIOLE OUTLIERS IN DATA
MARROM RANGE OF DATA

A4

i
RESPONIE FACTONRS -
MITI4 86 A CONFIDEMCE IMTENVALS i ’
ESTINATED AT 10,000 PPMY RESPOMSE :
OYA TLY E
VOLATILITY RESFONSE CONF 1DENCE RESPOMSE CONF 1 0ERCE i
CLASS FACTOR INTERYALS FACTOR INTERYALS o
al
0 0.560 ( 0.51, 0.02) 8,04 ( 4.20, 1.89) ;
kL 0.00 ( 0.54, 0.83) 1,20 ( 1.18, 1.79) 5
LL Q0,70 ( 0.03, 0.74) 2.67 t 147, 5.09) '
LL 2.00 ( 0.81, 05.060) .84 1 ¢ 1,02, 7.04) &
LL 0.35 ( 0.121, 0.08) 1,18 ( 0,18, 2.1%) =
LL 0.00 ( 0.53, 0.98) 2,02 ( 104, 4,07) g
LL 0.70 ( 0.58, 0.17) 1,50 ( 0L, 77, 5.24) by
LL 0.02 ( 0.58, 0.70) 1,95 ( 1.42, 2.81) 3
HL {132 ( 0.09, 2,20) a N
LL 1.29 ( 102, 1.91) 2.30 ( 0.00, 12.9) 5
ML 0.00 ( 0.38, 3.14) 10,70 1 ( 0.62, 17.69)
LL 0.52 ( 0.40, 0.74) 1,47 1 ( 0.02, 3,44)
LL 8 3.02 ( 1.4, 12.60)
LL 2.10 ( 5,73, 10.20) 5,07 \ 3,08, $.79)
LL 0.30 ( 032 0:47) 0.88 ( 6.9, 1.00)
G 5,30 1 ( 1,87, 20.40) 3.00 P 1,58, 14,10)
Lt 9,28 o 5,19, 20.,00) [
Hu 4.50 ( 1.72, 27.10) 18,20 1 ( 6.00, 51.60)
LL 0.07 ( 'o0.81, 0.73) 0.87 ( 0,08, 1.10)
LL 0.80 ( Qi T2, 0.90) 1,24 ( 1,08, 1.42)
LL 0.40 ( 0.45, 0.51) 0.91 ( 0.40, 7.47)
LL 0.48 ( 0.42, 0.55) 1,00 ( 0.33,>100,0Q)
Ly 0.50 ( 0.52, 0.01) 1,17 U ( 0.77, 171)
S 0.00 ( 0.70, 1.45) A,20 1 ( 0.40, 47.40)
LL 429 ( 0.82, 2.24) 8

HLsHEAVY LIQUID.

B3 Lt g
e T e

I R T R

TABLE 2-1 {Continued)

Y]

Pt

X MO DATA AYALLABLE
8 10,000 PPMY RESPONSE UNACHIEYADLE
P SUSPECT POINTS ELIHINATED
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TABLE 2-) (Continued)

RESPOMIE FACTOAS
MITH 08 X CONFIDEINCR INTERVALS

ESTIMATED AT 10,000 PPMY RESPONMSE

[o]efidelv I cotp oL VOLATILITY RESPONSE COMFIDENCE HESPOXSE
10 MO NAKE CLASS FACTON IMTERYALS FACTOR INTERYALS

1¢coo CUMENME 1.87
1120 CYCLOHEXAME 0,47
11320 CYCLOMEXAMNOL 0.08
1140 CYCLOHEXANONE ' 1,50
1180 CYCLOHEXENE 0.49°
1100 CYCLOHEXYLAMINE 0,57

DECANE 0.08
1190 OIACETONE ALCOHOL 1,45

DIACETYL 1,54
1270 D1CHLORQ=1-PROPENE, 2,3~ 0.75
1216 O!ICHLORODENZENE M~ 0.64
1210 DICHLORODENZENE O~ 0.68

DICHLOROETHAME , 1, 1~ 0.78
1244 DICHLOROETHANE , 1,2~ 0.05
1225 DICHLOROETHYLENE,CISt, 2~ 1.27
1230 OICHLOROETHYLEME , TRANS Y, 2 i
2020 DICHLOROME THANE 2.81
2110 D1 CHLOROPROPANE , 1,2~ 1.03
1440 O11SOBUTYLENE 0.25
1070 DIMETHOXY ETHAME, 1,2~ 1,22
1490 OIMETHYLFORMALIDE N M= 4,19
1495 DIMETHYLHYDRAZINE 1,1~ 1.02
1520 OIMETHYLSULFOXIDE 0.07
1480 O10XANE 1.48
10%0 EPICHLOROHYDRIN 1.089

o
>
o

cCuuPNO9

3228

- — o
-0 0

DR wdO e
355288
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o
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POV 2D 2O VNO =200 ~

-0 -000

_.o).o>00~k'00~—00—k’60——-_-

383383858

+ ORGANIC CHEMICAL PROOUCERS DATA BASE
10 GrGAS; LL*LIGHT L1QUID; HLeHEAVY LIQULO.

DEFINITION OF EXPLAMATORY DATA CODES:
I INYERSE ESTIMATION METHOO X N0 DATA AVAILAOLE

0 POSSIOLE OUTLIERS IM DATA B 10,000 PPMY RESPONSE UNACHIEYADLE
1 NARROM RANGE OF DATA P SUSPECT POINTS ELIMIMATEO
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ccroie
10 NO

1600
1010
1070
1600
1090
1750
1990
1710
1770
1980
1800
2¢40
2109

2200
2350
2200
2370
2200

CONPOUND
HANE

E THANE
£ THAMOL
ETHOXY ETHANOL,2-
ETHYL ACETATE
ETHYL ACETOACETATE
ETHYL ACRYLATE
ETHYL CHLOROACETATE
ETHYL ETHER
ETHYLOENZENE
ETHYLENE
ETHYLENE OX1OE
ETHYLENEDTAMINE
FORMIC ACIO
GLYCICQL
HEPTANE
HEXANE N
HEXENE, 1=
MYDROAYACETONE
1SOOUTANE
1SODUTYLEME
1 SOPRENE
1 SOPROPANOL
1S0PROPYL ACETATE
150PROPYL CHLORIDE
1 $OVALERALDENYDE

+  ORGANIC CMEMICAL PROOUCE

oo GEGAS; LLALIGHT LIQULD;

Ny

\

sl i

i

TABLE 2-1 (Continued)

NESPOMSE FACTONS

WITH 98 % COUNF1DENCL INTLRVALS

ESTIMATED AT 10,000 PPMY RESPOMSE

VOLATILLITY
CLASS

OYA

o A e A aad e R S eae e s

RESPOMSE
FACTOR

0,08
1.70
1.588
0.88
2.82
0.77
1.99
0.97
0.73
0.71
2,40
1.73
14,20
6,00
0.41
0.4
0.49

NS DATA DASE

HLeHEAVY L1QUID.

DEFINITION OF EXPLANATORY DATA COOES:

: ‘]‘% ,‘g )‘ \
A AT SR 4 W X!
A

N \‘V AR AN A
) f&. & j}”ﬁ ft A
GHERMUE Y bty i "‘1‘. )
RXaigeal mmﬁxuﬁv‘ )

—

CUNF 1 DENCE RESPONMSE
INTERYALS fFrcTOR
0.44, {.58) 0.00 1
1.50, 2:01) X

1.20; 1.84) 1§02
0.7, 0.88) 1,43
1.89, 10.70) 5.60
0.03, 0.97) X
170, 2.38) 158

(o J5ay 11 5 1.30) 1,14

Qi 82, {¢ 149 4,74 O
0.063, 0.02) 1.50
1.99, 3:29) 2.40

§. 29 2.40) 3.28
10,60, 19.080) B
3.33, 19.70) 5.00
0.28, . 0.00) 0.3
0.8, 0.45) 0.08
0.239, 0.68) 4,69 O
4,48, 12, 10) 18,20
0.729%: 1.04) 0 83
0.90, 30.%0) n
0.48, 0.80) X
0.2, 1.20) 1.39
0.02, 0.33) t 34
0.00, 0. 17) 0.93
0.57, 0.74) 2,49 10

RS R Py

1 ‘.

o~~~

CONY 1 CIHCT
IHTERYALS

0 25 2.M)
o.M, 8.12)
107 2.0)
1,83, 308.80)
0.40,>100.,0)
0.24, 1.42)
1,28, 61.,30)
1.20, 2 .08)
0.$6,>100,00)
0.78,>100.00)
2,08, 234.70)
033, 8.10)
0,83, 0.7)
0.15,>100.00)
a.11, 060.40)
0.41, t1)
0.94, 2.34)
1,04, 1.72)
0.02, 1.22)
1,14, 8.6%)
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;Z,?:@V K
7‘ {&“.mﬁ@&% ’%%:},A

R

ATt g vanatests @t

{  INYERSE ESTIMATION METMQO ¢ X MO DATA AVAILABLE
D POSSIOLE CUTLIERS 14 OATA n 10,000 PPNY RESPONSE UNACHIEYABLE
N MARROM RAMGE OF DATA P SUSPECT POINTS ELIMINATED
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(Slerdo,
10 10

2460

2480
2500
1930
2310

2800
2040
26848
2008
2050
20060
2850

2540
2570

2070
2090
2700
2770
2790
2791
2705

0
N

COfd MO
HAME

HLS1TYL OXIDE
METHACROLELIN
METHACRYLIC ACID
METHANOL
METHOXY - ETHANOL , 2+
METHYL ACETATE
METHYL ACETYLENE
METHYL CHLORIDE
METHYL E'THYL KETOME
METHYL FORMATE
METHYL METHACRYLATE
METHYL~2-PENTANOL 4~
METHYL=2~PENTANONE, 4~
METMYL=-2-DUTYN-2-0L,2
HKETHYLAL
METHYLANILINE M-
METHYLCYCLOHMEXANE
METHYLCYCLOMEXENE, 1+
HETHYLPENTYIOL
METHYLSTYRENE, A=
MORPHOL INE
HITROOENZENE
NITROETI4ANE
N1TROMETHANE
HITROPROPANE
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TABLE 2~

1 (Continued)

RTZPOUSE FACTOQS
VITH 08 A4 COMY10EMCE [MTELAVALS

ESTIMATED AT

VOLATILITY
CLASS

ORGANIC CHIMIGAL PROOUCERS DATA NASE
HUeHEAYY LICULO.

GrGAS;

LLsLIGHT LIGULID;

RESPONSE
FACTOR

10,000 PPV RESPONSK

COMF TUENCE
INTERYALS

1.09
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O>00200»00—=
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DEFI(NLTION OF EXPLANATORY DATA COOES:

INVERSE ESTIMATION HEVIKDO A
POSSINLE OUTLIERS 1M DATA [\

MARRON RAIGE OF DATA

O OATA AYALLASLE
10,000 PPIY REGPONSE UNACHIEYABLE
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TABLE 2-1 (Continued)

RESPON3E FACTONS
¥ITH 080 % CONFIDEINCE INTERYALY

ESTIMATED AT 10,000 PPMY RESPCHSE

ocron. COMPOLMD VOLATILITY RESPONSE CONT 1 DLINCR RESPCITL Co7 1 oce
10 MO MAME, CLASSve  FACTOR INTLAYALS FACTOR IMTLRYALS

NOMANE =M LL 1.84 0.94,
OCTANE kb 1.0 0.0,
PENTANE L. 0.92 0.42,
PICOLINE, 2 L 0.42 0.3,
PROP ANE a 0.85 0.46,
PROPIONALNEMYDE Lk 1,14 1,00,
PROPLIONLIC ACLD LL 1,30 1,02,
PROPYL ALCOMOL LL 0.93 0.77,
PROPYLBEMZENE ,N- 0.81 0,45,
PROPYLENE 0.7 0.44,
PROPYLENE OX1DE 0.83 0,74,
PYRIDINE 0.47 0.40,
STYREME 4.22 2.45,
TETRACHLOROETHANE 1, 1, 4,82 Va3
TETRACHLOROETHANE , 1, 1, 7.89 5,01,,
TETRACHLOROE THYLENE 2,97 LT,
TOLUENE 0.39 0498,
TRICHLOROBENZENE, 1,21 0.50,
TRICHLONROE THANE , | 0.80 0LV TE;
TRICHLONROE THANE , | 1.2%9 { 08
TRICKLOROETHYLENE 0.9% .41,
TRICHLOROPROPAME , 1,2, 0.00 .04,
TRIETHYLANTINE 0.51 .40,
YINYL ACETATE 1,29 « 98,
YIMYL CHLORIOE 0.84 .01,

~a =0 —=0»—

[ s s S Y- X g
NDOND - - —
>0 ~0O®mL-C
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URGANIC CHEMICAL PROOUCENS DATA OASE
A+GAS; LLeLICHT LIQUIN; HLeHEAYY LI1QULD,
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TABLE 2-1 (Continued)

NESPOHSE FACTORS
WITH 60 % CONPIDINCE INTLAYALS

ESTIMATED AT 10,000 PPMY AESPONSE

OVA
COMPOUND YOLATILITY RESPOMSE COMFIDENCE RESPONSE
MAME CLASS e FACTOR IMTERYALS FACTON

YINYL PROPIOMATE kL 1,001 (
YIMYLIDENE CHLORIOE LL Ua12 (
XYLENE, P- LL 212 (
XYLEME M- LL 0.40 (
XYLEME, Q- LL 0,42 (

¢ ORGANIC CHMEMWICAL PRODUCERS DATA 2ASE
v GaGAS; LLeLIGHT LIGUID; HL+HEAVY LIQULD,

DEFINITION OF £XPLANATORY DATA COOCS:
I INVERSE ESTIMATION MCTHOD X NQ DATA AYAILADLE

O POSSINLE OUTLIERS 1M DATA 3 10,000 PPNV RESPONSE UNAQIILYADLE
N NARROW RAMGE OF DATA A SUSPECT POINTS ELIMIMATED

cove1oex e
IKTELRYALS

U R

LIRATEES,

Y3 3Y:
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{ntervals wvere

Most of the response f{actors and associated confidence

calculated using the classical method; those computed using the inverse
{n Table 2-1 with the explanatory code "I. Other explan-

mcthod are noted
atory codcs used in Table 2-1 indicate data availability, data applicabilicy

and possible daca uncertainties such as the presence of outlicrs.

In most cases che data fell very ncarly on a straight line, but some-
times they did noz. Vhen outlliers werce cleacly delined they were removed
from che data and the responsc factor recomputed. This could rot always be
donc. Ofcen it was not clear vhich data points were salid and which were

Addictional data would be nccessary to clarify thesce sicuacions. Since

all poincs

noc.
{t was not clear vhich points should be removed fin these cases,

wvere included.

Table 2-2 lists chemicals tested which do not zappear to respond 2t a

10,000 ppmv reading 2t any concentrarion. The data and the f{itted line
showed that cthe respoase appears to be well below 10,000 ppa- for feasible
actual coacentratioas. Sometimes it was not possible to distinguisih betwecen

this situation and the problem of unresolved ouctliers mentioned above.

tionable or borderline cases are included in Table 2-1 rather chan Table 2-2.

wide con-

Some of rthese chemicals have large estimated respoansce factors and

fidence intervais.

Ques-— .

ANEPL Y

T i e AT £ 9 ML SR
5 ; ° v ik ‘ 0




TABLE 2-2. A LIST OF TESTED CHFMICALS WHICH APPEAR TO BE UNABLE TO
ACHIEVE AN INSTRUMENT RESPONSE OF 10,000 PPMV AT ANY
FEASIBLE CONCENTRATION

e e S A A, A . L THTITR A 9 AT A SR A SIS A s SR

OVA TLV
OCPDB* Compound Nuame ocroe Compound Namc

DL
&

Acetyl-l-propanol. 3- 2 Acectophenonc
Carbon disulfide Acctyi-l-propanol, 3-
Carbor tetrachloride Acetylernc
Dichloro-l-propanoi,2,3- Acrylic Aci
Dichloro-2-propanol,l,3- Benzaldehyd
Diisopropyl benzene,1.3- Penrzonitrile
Dimethylstyrene, 2,4 jenzoyl chioride
Freon 12 Benzyl ciloride
Furfural Butylbenzene, tert-
Methyl-2,4-Pentanediol, 2- Carbon tectrachloride
Monoethanolanine Cinloroform
Nitrobenzene Crotonaléehyde
Phenol Cumene
Pheayl-2-Propanol,2- Cyclohexanol
Dichloro-l-propanol,2, 3~
Dicirloro-2-propanol,l, 3-
Diisopropvyl benzene,l,3-
Dimechylscyrene,2,4%-
rormic acid
Freon 12
Furfural
Isobutylene
Methyl-2.4-pentanediol
Methylstyrene, A-
donvethanolzanine
Phenol
Phenyl-2-propanoi,2-
Propylbenzene,N-
Stycene
Tecrachloroechylene

;v‘%?m;; ;

*Qrganic Chemical Producers Data Base ID Number
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SECTION 3

DATA ANALYSIS

The estimated responsc factors at 10,000 ppmv ! the OVA and TLV were’
calculated as follews: A classical lcast rares tine was ficted to the
actual concentrations and instrument responsc readings on 3 logarithmic scale.

The logarichm of the actual concentrazion at respoasc log 10,000 was then com-

puted by solving the equatioa using Che fictted paramet Tne result was

chen transformed to the data scale and divided by 10,000 to yield the desired
resgonse factor. A 95 percent confidence incterva computed following

Brownlee (1965). The resulcs are prescented in Ta

In some cases Srownlee's (1963) confideance interval gives indeterminate
values. This generally is due to a regression line that is flat relative co
the observed error or to other data probiems. kcsponsc factors estimated by
an inverse regression were generally agreeable to th: methcd described above.
In those cases where the coafidence interval was indeterminate, the inverse
regression estimate a2and confidence intervai were computed as an alternate.

Tiese inverse escimaces are indicated in Table 2-1 by an explanatory code "I".

3.1 Classical Escimation of Respounsc Factors

2ctual coacentration of 2 selected chaemical »ad r. be
i
the correspondi instrument response for i i n cobservations. Con-

sicder then ¢ g g variates

X

L = A s o oa oS w e £ A8 SEOE RIS L e g Dy o W
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e

2!'
37

i




and the relationship

vhere Ci {s a random crror of measurcrmcnt. the classical

least squares cstimates of « and £, respectively.

suppose that at some unknown x
o

1n 10,000 = o + §Hx
o

= (ln 10,000 - a)/b

and estimate the actual conceatration correspornding TO 10,090 ppmv observed

inctrument response by

cxp(xol).

A confidence interval based oa classical least squares cstimacion

derived by Brownlee (1965):

b(é - a)
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1,2
4+t nnd t2 = -t, vwith t belng che tabular value (or 95 percent
conf fdence from student's t-distcibution with n-2 degrees of

{rcedom,

Blg. = f,)/(:\~2)‘ wvith §. = a + bx,
be b 1 1

(ix 3rownlee, this is -he mean of m observed

uore, the desired response fs cxact, S0

= 0).

lower limit and Clp provides the upper
These limits werd @ in the logarigimic scale o then exponcal

into che data scale.

3.2 Iaverse Estimation of Responsc Factars

inversc model

Lem x, and ¥y, be as described above except th

relationship

SRR R

f1 i v LT G MPELAT )Y,




RS

)

Assuming normalicy of the crrors €.,
& 2 i

P PP Rt TIVT RN T )

is an approximately unbiased estimate of

SEOWS XN A K

co = cxp(xo)

R P UNTOTRN

estimated wvariance of the €. .

.
where s is the

A confidence interval for x_can be computed by the usual mechod:
o

] : ¢ts V/1-+ e A X )3
03 n i

e level tabular value from Student's

<
D)
73

where t is the 95 percent confidenc

t—distribution with n-2 degrees of freedom. The confidence limits for

limicts for

are computed by applying the transformacion -of (3) to these

B8oth of the models (1) and (2) cannot be cerrect simulctanccusiv. If
the model (2) is correct for the data, then the second or inverse approach
siowrevar, if the model (1) 1is correct, chea booth appreaches :

v

is appropriate.
5 il E

produce biased estimates- Cencrally speaking, the bias of the «

method will be smaller since it is a coasistent estimator (bias reduces to

zero as sample size increases without bound). The varisnce, nowever, may
1

tend o be

The model (1) appears to best appreximate The data colicczed for chis

study. The classical approach was used as the primavy meinod in tiris oeport
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SECTION 4

LITERATURE REVIEW

The statiscical liceracturce is clear on how to escimate y

y and x arc rclaced by

subjecc to error. Therc has beern much disagreement on fiow to
x given an observed value »{ y in tiic same situation.

x should be

vears it was universally assumed that the unknown X

solved for using the usual parameter cstimates. Some have suggested that

the parameters be fitred by an inverse "x on y" regression and the unknown

x estimacted directly. There has been considerable controversy over this

znd some classic zssumptions have proven unfounded.

The prepercties of the two estimates are summarized in the foilowing

tadble:

Biascd
Inconsistent

Assymprotic Bias
Variance
--Uader Normm

inite

infinize
inice

Large but Finite

--Truncated ¥ormal
Loth good and cauivalent

--incterpolation =1
determined line Yoor

--Extrapolatien Cood




OrT

In this study, many of the nceded estimates are cxtrapolations just beyond

the ¢nd of the available data. Many of the lines acre fairly well determined.

Thus, it is not complctely clear vhich estimate is truly best here, Lut they

are likely to be ncarly cquivalenc. classic estimator

is usecd except in cases where {t {s clcarly not appropriate. The iaverse
b, Pi

cstimator is uscd {or these cascs.

The following is 2 summary of the litceraturce cxamined on this subject:
£ y

The relationship between two varisbles y and x can often be czprcsscé

as a simple linear function. If the variable x takes on fixed valuces x|
i

for which responses y; are measured, the relacionship is usually expressed

as the linear regression model
(1)

where the e. ure random errors and n is the number of obscrved pzirs

: ©
yi). It is usually assumed tihat che e, arc independent and identically

(xi.
distributed, and furthermore, that they are distributed according to a

normal distribuziva with mean ¢ and variance

Iz is well %nowva that the usual least squares cstimztes of a and 8

in (1) zre Best Lincar Usnbiased Estimators (BLUZ), where "lLestc™ mcaus

“smallest variance™. Estimates of tased on the least squares

estimates of a 2nd £ are also BLUE. ader the assumpiion of normalizy of

errors, these estimates are also maximum iLikelil Tua leastc

squares estimators have many other useful and beneficial properties.

Here we must consider a slightly diffcrent problem knowa as the

Calibration Problem. 1in addition to :ihke respenses v. oa knoun =_, There
: i

1

are further responscs z, corresponcing ¢ nowin The exiended
J

iy
Y

Ry

R VL ST A R




model 1is

e provide peint and

LA
The above discussion closcly follows Kalotay

At lecast since aha $ WCOe cd solution has been to

cstimate the unknown

where z is the mecan of the z, in {(3) aand a and b ava i ieast squares

3
escimates of a and 6§ respcctively. This is referrec ; the "classical”

estimator.

Krucchkoff (1967, 1969) chailenged this appreach by claiming that a
superior estimate could be had by invercin thhe vezressicn varisblaes; that
S ;

is, compute the lcasi squares estimazes of & and

and esti

vhere d and g arce th2 least
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This is referred to as the "{nverse" cscimacor. wrutchkof{ based his

assertion nat on mathematical statistical propercices but on Monte Carle

simulations.

Afcer ¥rutchkoff{'s results appearced there was a {lurcy of reactien.

Wi{lliams (1969) rcported that {{ normality of crrors was as sumed, then the

classical estimator %X has infinfte varfance. He showed further thact no
(o} ]

unbiasced estimace of x would have finfre variance under this coadition
o

that the inversc cstimuacor X {e blased. On this basis he recommends the
02

classical cstimator.

ok

(= the

Mean Square Error (MSE) than the classical c¢stim

¥ =hen =
) o

ncighborhood of x, the mean of the xl's. lowever, if {s not ncar x then

the classZical estimator has lower MSE. Furthermore, the f‘nverse cstimacor

is not only biased for f(inmite n but is inconsistent: The bias does not

reduce to zero as n increasas without bound. On this basis he also recow—
mends the classical estimator. Marctinelle (i970), looking ac relative
cfficiency, agrees with Berkson. Saw (1970) agrees with Marcinclle on the
same basis. .

Hoadiy (1970) recafiirms that tie infinice

variance if normaliry is assumed. It ceuiidence

intervals. He then proposes an altfernative selution

methods.

Williacs (1969) had suggestec chat an NMSE comparison was irappro riate
38 o p

since under ncrmalicy the classical estimztor always has infinite MSE so any

finite MSE escimate could beat it, including any constant value. To avoid
o

this Halperin (1270) compares thc two approacies basec oo Pitman's closcness

cricerion. He showed that the inverse cerimafor was superior 1in

ceighoorhood of Howaver, he belicves chat thic neighborhoed vhere the

inverse estimator is superior is too small to recommend 1t overs

20
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will generally be discarced. Thus

classical cstimator.

Krutchkoff{ (1970, 1971, 1972) defcnded his point of vicw prima

with Monte Carlo simulaticns. lils results indicate that the invers
cstimator ls beccer by the closencss criterion vien x  is near x.
o

classical estimator s bezzer further cut frem x.

Xalotay (1971),

zize classical estimator bas ceris

rily
¢

ine

vasatisfactory gropertics, proponses an alternative cstimator which he

compares to Hozdley's (1970) Bavesian cstimator. Kalotay's structural

solucion to the problem is not practical for any but very small sampic

sizes. He poincs out thatr uacer certain condictions his estimator reduces Ic

che inverse estimator.

Snukla (1272) developed approximate formulas for bias, wvariance, and

MSE of borth classical znd inverse estimators. lie shows that borth are

biased but that the classical is assymptotically unobiased

the inverse estimator. H

wever, both biases reduce to zero when the unkanoe:

o unlike

X, is at the mecan of the X;- Using tiic optimal design for the classicail

estimator, the inverse estimator has smaller MSE than the classical

tor in the range of the x_. Xeverticless, Shukla (1972) recommends

classical estimator for its bias properties.

estima-

e

Earlier critics cf the irverse estimator rejected it because it is net

only biased but inconsiszeat.

vabiased but it was not provea that
o:

for x . Naszodi (1978) shows cthat the classical estimaror is also biascc.
o

Turthermore, if normalicy is i, iz has no expecration.

Naszodi (1978) poiats out thzt in practical problens, pericct n

rarely exists. 1In fact, even when

crealic: the distribution is 2

creacated normal. In any case

szodéi (197%) gives a new estimator

errors are normal, extreme v

estimates for o, &, ang v are

classical estimator = is unbiased

ormality

alues

i

g
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involving an approximate bias correction for the classical estimator.
Sascd on a simulacion, all three cstimators appecar tc have agbout the same

M55 vith cthe inverse cstimactor having the lowest and the classical the

highest.

Srown (1979) points our that the objicctives of the estimation in (1)

alibracion problem (2) and (3) are diffcrenc. There is no

and iz the ¢
thar cite classical approach {s "best” for cstimating a and . In
the calibracion problem, the objective s the estimation of the unknowa x .
c

Srown's (1979) {nictial approach {s to {ind the minimum MSE lircar

estimator of = . ie¢ shows, howcver, thact the MSE of a lincar cstimatos

depends on X, - To cope wich this hc proposes an unspecified distriburcion

€ {uture xo‘s to be estimaced. After integrating che MSE over this discri-

o
bution, a ncw minimum integrated MSE cstimator (IMSE) is obrained.

Srown (1979) docs not propose his minimum IMSE estimator for gencral
use, although he notes that it could be used in some cases. He uses it as
a benchmark to compare the classical and inverse estimators. When tlie
regression line is well dezermined by the data, the two estimators arc
virtvally equivalent. Wwhen the regression line is ill determined, the
classical estimator is very bad. The inverse estimator will be very good
if the mean of the calibration sampie %= is necar the expected value of the
furture unknown xo' if the raage of furure xo's is large relstive .te the
range of the calibracion xi's, tihen the inverse estimator is very bad while

tire classical estimator is very good.

The previous discussion applics to point estimates. Huch less is
sa2id about interval estimates for confidence intervals. VWilliams (1969)
surrests that the two point cstimators should be compared on the basis of
confidence intervals. Shulka (1972), referring to this, states that it is
not clear how 2 coafidence interval can be constructed for the classical

estimaze. The usual method of estimating a cenfidence incterval for 2

22
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Flgure 3-17. OVA Instvument Response on a Logarithmic Scale for Mixtures of Chloroform and

Cyclohexane Showing Detter Lincarity than an Arithmetic Scale
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TYPICAL ORGANIC WASTESTREAM CONSTITUENTS
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Width of boiling runge as in a petroleum fraction appears to have
little cfiect on the change of boiling point with pressure.’ Inherently,
the true-boiling-point type of distillation curve should correlate most
exactly because it consists of the boiling points of nearly pure materials as
they distill one by one. The equilibrium flash vaporization curves
illustrate the other extreme type of distillation clrve, and corrections of
this curve from one pressure to another should not be exactly the same
as the corregtion for fractionating distillations. Nevertheless, a large
difference does not seem to exist between these two extremes of boiling-
point corrections, nor does the slope of the distillation curve seem to alter
the vapor-pressure or boiling-point corrections to a great extent,

Piromoov and Beiswenger®® find that the slopes of flash-vaporization
curves are practically independent of pressure, so that the correction of
the boiling point or flash-vaporization point is a constant number of
degrees throughout the entire curve, They suggest that the correction
should be determined by correcting the intersection point between the
true-boiling-point curve and the flash-vaporization curve by the vapor-
pressure data of the parafin hydrocarbons. The intersection point is
used because the true-boiling-point curve and the flash-vaporization
curve intersect at approximately the same percentage point regardless of
pressure.

Edmister, Reidel, and Mervin®' have determined flash-vaporization
curves on three oils up to pressures of 200 psia,  They find that the higher
the pressure the flatter the vaporization curve, and hence the curves at
high.pressures should not be drawn parallel to the atmospheric-pressure
curve. Obviously, the flash curve should be horizontal at the critical
pressure, and hence the slope of the flash curve will be fAatter and fatter
a8 the pressure is increased. They find that the 50 per cent atmospberic
boiling point should be corrected to the new pressure by using the vapor-
pressure relationship of the paraffin hydrocarbons (Fig. 5-27). ln prac-
tical design computations it is common practice to convert to the new
pressure by using any convenient point on the atmospheric flagh-vaporiss-
tion curve. Refer also to Figs. 4-22 and 15-13.

Compression or Expansion. When gases or vapors are expanded or
compressed under adiabatic conditions, the amount of work done and the
amount of heat required are dependent upon the ratio of the specific beat
at constant pressure to the specific heat at constant volume. The expan-
sion of & gas can always be expressed by an equation of the form

¥ Nelson and Haltenberger, 0il Gas /., Junc 11, p. 38, and June 18, p. 40, 1642,

1 Bquilibrium Vaporization of Oils and the Carrying Effects of Light Ends, 4P/
Bull. 10, no. 2, scc, 11, p. 52, 1920, .

M Bquilibrium Flash Vaporization of Three Petroleum Fractions, Trand. A.1.CAE.,
39, 457 (1043).
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lower than thost of Table 3-1, heing about 30°1° below the flash point.
’;hc term "wide boiling’" used in Table 3-1 refers to materials that con-
(ain ‘amall amounts of relatively low-boiling muterial, such a8 natural
gasoline that containg propanc, fusgy or unexposed erude oil, unstripped

d asphalts thut huve heen cut back with lighter

API Gravity and Specific Gravity. Specific gravity and APL (Ameri-
can Petroleum Institule) gravity arc expressions of the density or weight
of & unit volume of material. The specific gravity is the ratio of the
weight of & unit volume of oil Lo the weight of the same volume of water

refinery products, &n at o standard temperature.  Unless otherwise stated, both specific gravity

mutorisls, and API gravity refer to these constants at 60°I", An exception is the
- o1, Aprnoxiam ILELATIONIIY sprwesn POURING TEMPERATURE uso of 77°T (25°C) in connection with nsphalts and road oils.
ve 31 are i e . .
AB ‘b SuCil PROVEITIES 4% Varon >pm:;aalsum:, Frasu PoiNT, Bes, APL = 1_41_§ _ 131.5 or " r.- 141.5 (3-1)
Anp Botuing PoINT g sp gr 239 PE API + 131.5

BRI iisseative maLsHls Pouring temp., °F Corresponding values of APl gravity (0 to 100), specific gravity, and

Reid | Fish | 0-10% o pounds per gallon are given in Appendix A, as well as pounds per barrel,
v.p. | point, | boiling e e : barrels or cubic meters per long Lon, cte.
A ) . Fraction-| Wide , X S . )
peis F ””o‘fc‘ Fractioned Wide boiling ated boiling The Baumé scale of gravity for liquids lighter than water, used previ-
: S P ously by the industry, differs slightly from API gravity by the use of
PR D Nl gaso. Wild nnt. gnso. 12, -1l constar}ts of 149 and 130 rnt,he.r th.zm 141.5 and 131.5.
A0 | swe | rees Nul. giso. Wild nat. ga8o. 20 = b Specific gravity or API gravity is measured by means of hydrometers!
a5 Nit, gnso, Wild nat. gnso. gg % (D287), pycnometers' (D941 and D1217), or the chainomatic specific-
30 l m\:..t, s, 1:1111(\] II\‘:\L: :'ltzz e o gravity balance if very many small samples (15 cc) must be tested. For
2% ! Pt e, , ‘ ' viscous oils or semisolid bitumens, a pycnometer (D70) or weighing bottle
| | | . " . .
o i %0 \(;“m,“ wrt g, | Contiing Cs 80 26 may be used, for solids an analytical balance (D71) equipped with a pan
15 ' 45 CL-free nal, gaso. Contains G, 77 36 straddle.
10 | 115 | Garfree nat. guso. Containx Gy 100 48 Most products are sold on o basig of volume delivered corrected to
| I . : A T 60°F by means of standard tables of volume corrections.! Weight is
8 : 126 1 Stahle giwo, | Crude oil 112 v v - y
; | o \N“M“ s Crilic il 123 07 1mportun't in det,c.ermmmg freight rates, tanker cargoes, and the power
4 L6 L Sthle guso. I(il'\ltiu ail 140 80 required in pumping. Gravity or weight determines whether a product
“ \ | ‘ g will sink or float in water or will separate from water. In other respects
R 190 1 Solvents ldnbillvrgl'w-i 1‘7)2 132 gravity is not of much direct significance, but the test is 8o simple and 80
28 ’)‘2 ;:i:i:‘: U:::Ll;llll:::i‘il nox 165 widely used that it nssumes importance as & means of judging many other
o 356 | Balveits Unibrlysped 045 185 properties and in controlling plant operations. Gravity. requirements
90 305 ‘&llvvn\s Unstripped 270 210 should usually be avoided in specifications.
, | ' Vapor Pressure (Reid). This test (D323)" is used for volatile non-
10 335 1 Nevasene Unstripped 508 240 ' viscous products such as motor gasoline and, by usi ial li
‘ 150 \ 305 | Distillntes Gas oil 3065 280 P @ & and, by using a special sampling
. e | Disillutes Fuel oil 440 330 » procgdure, f<?r natural gasoline of 26 lb or more vapor pressure. A
250 1 550 | Gas oil Cutbacks 615 380 modified equipment and procedure® is used for liquefied petroleum gases
300 ‘ 625 | Fuel oil Asphulls 585 430 (L.P.G.). These tests are conducted at 100°F. The ASTM vapor pres-
i . " - - sure is reported as pounds per square inch absolute pressure, whereas the
. 3:())8 ;gg ?\120 Ol'll g:jtiiik‘x:ﬁhin: =k 540 ' L.P.G. vapor pressure is gauge pressure. The true vapor pressure is
abe ol s X :
| o0 Lt e il Gutback nsphalts| 060" 640 v }ugher'thun t.Y.xe Rc'nd vapor pressure by about 5 to 9 per cent (page 136),
| oo ] 000 [ Asphuiis Cutbnck usphalts | 660 660° but this relationship varies widely.
- V ASTM-IP Petroleum Mecasurement Tables, 1052
‘ ! 1, 0il Gas J., Muy 20, 1048, p. 239, forat : ety .
'L\Selwn, o X I' O'.l Gt /L"\ 'M)u)r(ztoinl)c‘riu‘:rcu ' California Naturnl Gasoline Association, Los Angeles, Calif,, Tentalive Standaid
ccomposition occurs ul higher temj ' Mothods of Tost for Liquofied Petroleum Gascs, Bull, T.8. 441, 1045,
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General Processing. 'I'he most important method of separating
petroleum products is distillation, and hence tho products should be com-
pared with one another in the order of their boiling ranges, A mixed-base
oil might yield products as indicated in Mg, 6-1. Tigure 6-2 likewise
indicutes the relation among the raw materinls, the intermediate refinery

| TOPPING OR SKIMMING OPERATION
S S o R T P T e oo e o
(100 FRaw igasolfne..kRaw__ Gas oil Residual fuel oil ]
{ ero- /
[27% sene 25% 8% ,/
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ING OIL PROCESSING

Distillatd . Wax | [Cylinder
ISI’S(I; % distillate )éfock 1;8‘;’
>~~<""'°.—).. ....... Q..f-)..*.)é%..).«_._l
Gasoline AW L o eutral oils |Brightstock
and iOSS kero- |Distillate paraff|nl pefro]afum Tar
: ]

and loss | | and loss

|
0 0 20 30 40 5 60 70 80 90 100
Percentage distilled

Fia. 6-1. Boiling rango of rofinery products (31,7 API Texns mixed-base crude oil).

stocks, and the finished market- products. The .dotted lines indicate
products obtained by cracking. The products obtained by distillation
are called “raw products,” and most of them cannot be sold until they
have been further refined.

Raw gasoline and raw naphtha are often Lreated with chemical agents
such us caustic soda, copper chloride, or doctor solution, Much
naphtha is now catulytically reformed into high octane gasoline. Iero-
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gene usually requires only a sweetening treatment; but for fine colors,
acid treatment or filtration is used. Dicsel fuels, distillate fuels, gas oil,
and residual fuel oil are usually sold without treatment. Pressure
distillate or cracked gasoline, obtained by cracking or-thermal decomposi-
tion (Iig. 6-2), is sweetened, and an inhibitor of gum formation is added.
Natural gasoline, obtained from natural gas, usually requires only a
sweetening treatment for the removal of hydrogen sulfide and mercaptan
compounds. '

Wax distillate, the raw stock for the manufacture of the light lubri-
cating oils or neutral oil-blending stocks, contains crystalline wax. The
wax is removed by chilling the distillate and filtering the wax from the oil
in filter presses, Two unfinished stocks, slack waz and pressed disiillale,
are obtained in the pressing operation. Neutral otls* are produced from
the pressed distillate by distillation and subsequent filtration through
fuller’s earth, Crude scale is produced from slack wax by '‘sweating"
or, in other words, by slowly warming the chilled slack wax 8o that the oil
and low-melting materinls, which together are called foota oil, mell and
drain from the sluck wax.,  Crude scale is slightly yellow in color, and this
coloration may be removed by treatment with acid or caustic or by
filtering the melted wax through clay. Cylinder stock is another wax-
bearing product, but the wax is such that it cannot be filtered from the oil
in wax presses. This so-called “amorphous wax'’' or petrolatum slock
may be removed by dissolving the oil in naphtha, filtering the solution
to a proper color through fuller’s carth, and centrifuging the chilled solu-
tion in high-spced centrifuges. The products from this separation are
solutions of bright stock and petrolatum, The naphtha is removed from
the solutions by distillation, leaving finighed bright stock and petrolatum.

Since 1935, the dewaxing processes described above are being replaced
by the use of solvents such as methyl ethyl ketone for dewaxing both wax
distillate and cylinder stock, Likewise, lubricating oils (light or heavy)
are being treated with furfural, phenol, etc., for the removal of the low

' Viscosity Index portions. Tigure 11-1 shows the relation of solvent refin-

ing to the general processing outlined in this chapter,

Cracking. Materials such as cracking-still gas, pressure disiillale,
cracked gas otl, and pressure-still tar are products of cracking. By crack-
ing we refer to the decomposition of heavy or high-boiling oils by exposure
to extreme temperature. At temperatures exceeding about 680°F mate-
rials such as gas oil, fuel oil, and tars are decomposed into (1) g, (2)

* The neutral oils are often referred to as pale or red oils. In the past it was thought
that part of the wax distillate had to be cracked o produce a presssble material, and
" the neutrals from the cracked distillate, being a deep-red color, were called ‘red oils.”
The terms have now lost their original significance, and the term 'red oil" is usually
reserved for any ncutral oil that is darker than 3NPA,
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Sensitive Stocks. Although the boiling range of a stock is an impor-
tant factor, the sensitiveness of the stock to high temperatures must also
be considered. All stocks start to decompose at about 680°T, yielding
lower boiling products, but even lower temperntures may cause discolora-
tion, Indistilling crude oil & slight discoloration of the products (except
kerosene) is not important because most of the products receive chemical
treatment before they are sold. Likewise, discoloration is not important
in the distillation of a reduced crude oil for the production of a gus-oil
cracking stock or for the production of asphult. However, in distilling
treated pressure distillate, pressed distillate, or bright stock solution, &
discoloration during distillation ennnot be allowed becnuse such products
are substantinlly ready for marketing. If treatment follows these
distillations, then the cost of the treatment will be increased by the
discoloration. .

High temperatures also result in a loss of heavy lubricating-oil stock,
The yield of lubricating oils is often deereased by 10 to 15 per cent by the
use of too high temperatures. A mild decomposition takes place in which
light lubricating oil and gus oil are produced from the heavy stocks.

Tanty 7-1, Varonzenw TeMriEnaTunRes
T
Tempernture,
o
Preasure
. b} e 4
Stock Products pui or mm Steam
Vapor- | [eater
izer outlet
1. Natural gasoline, .| Gus 210 230 120-200 No
2. Pressure distillata | Gasoline 275 325 | Almospheric| Yes
3. Crude oil. . o Lih oils 660 710 | Atmospheric| Some
4 Pressed distilloe, f Neatoad oils G70) 710 | Atmospheric| Yes
5. Bright stock solu- |
tion. . ....ooov | Naphithuc e neatrnd 670 ! 710 | Atmospheric| Yes
6. Reduced crude....| Lube vils 600 | 730 | 30-80 mm | Yes
7. Fuel oil or tar. ... Asphalt residue 730 | 770 | 30-80 mrh | Yes
8. Fuel oil or tur. .. .| Distilled erneking 775 850 | Atmospheric| Yes
sloek

Treated pressure distillute is particularly sensitive to high temperatures.
Redistillation should not be conducted at temperatures exceeding 375°F,
and meny refiners ind that w maximum temperature of 275°I" is economi-
cal because of the reduction in treating costs,

In the manufacture of asphalt most refiners limit the temperature to
770°F. Nevertheless, the temperature that may be used without ruining
the ductility of the product is greatly dependent upon the characteristics
of the stoe and upon the manner of heating,  One refiner has successfully
used a srature of 835°1 at the pipestill outlet, but others have

Nz
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found that 770°F was too high. If the stock is held at 835°F for more
than a few minutes, extensive cracking will occur, and the operation will
become & cracking process. Thus the température that can be attained
without serious decomposition is dependent to some extent upon the time.
Although & lubricating-oil stock can be heated to 710 or even 740°F in &
low-absorption-r‘ut.e pipestill heater, this same temperature, if maintained
in o shellstill, will causc serious losses in yield and a discoloration, the
removal of which may necessitute o costly chemical treatment.

Arrangement of Towers. In separating o series of products from &
charge stock, three main tower arrangements are employed. Heavy-oil
gtocks, such as crude oil, are usunlly scparated in a single tower, a8 indi-
cated in Tig. 7-7. In such a system the feed enters somewhat low in the
column, the lowest-boiling product issues from the top as a vapor, and
the heavier distilled products are withdrawn from the side of the column,
The small towerlike equipment shown in the center of TFig. 7-7 is not &
fractionating tower. 1t is a series of three steam strippers set one above
another. The system of Fig. 7-7 is unsatisfactory for producing highly
pure products such as pure hydrocarbons because the lighter products
pass the withdrawal trays of the heavier products as they proceed {rom
the feed plate to the top. Tor precise separations & geries of towers
(one tower less than the number of products) as shown in Fig. 7-2a or b
is often employed. In Tig. 7-2a the lowest boiling product is vaporized
in tower No. 1 by reboiler heat at the bottom of tower No. 1, and suc-
cessively higher and higher boiling materials are removed in the remaining
six towers. The feed is pumped from tower to tower, each tower is cooled
by reAuxing a part of the overhead product into the top of the tower, and
the bottom of each tower is heated by steam or a hot circulating oil by
means of reboilers, Successive fractional condensation is practiced in
TFig. 7-2b. Here an almost completely vaporized stock is cooled in tower
No. 1 to condense the highest-boiling product, and successively lower-boil-
ing products are condensed in the remaining six towers, The novel but
little used Brugma' arrangement of towers shown in Fig. 7-2¢ employs
only three towers, but the total length of the three towers is about
the same as the length of the seven towers in Fig. 7-2a and b, Obvioualy,
many combinations of these tower arrangements are possible, as in
Mg, 7-8,

More material can be vaporized (at a given temperature) by a single
flash vaporization than by several flashes, and hence the use of a single
multidraw tower (Fig. 7-7) is better in this respect than the series arrange-
ments of Fig. 7-2a and b. Refer to Chap. 15 for & mathematical dis-
cussion of methods of vaporization,

Steam Stripping. Steam is used to raise the flash point of most of the
heavy-oil products withdrawn from the side of multidmw,}owera'and for

! Ref. Nat, Gaso. M/r., Scptember, 1041, p. 80.
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MATERIAL SAFETY DATA SHEET
( DIESELINE

MSDS# 093000001

i oroer# 10856  customer: CHEMICAIL PRO, W/C TAC PLANT, TACOMA, WA
‘ HAZARD RATINGS / EMERGENCY (4 = EXTREME)

* HEALTH: MODERATE (2) * FIRE:} MODERATE (2) * REACTIViTY: LEAST (0) * 24 HOUR' EMERGENCY ASSISTANCE:
CHEMIREC 800-424-9300 SHELL 713-473-9461 CHEMICAL SYNONYMS: DIESEL OIL CHEMICAL FAMILY: PETROLEUM

HYDROCARBON SHELLZCODE: 31135 CAS NUMBER: 68334-30-5

INGREDIENT COMPOSITION
100%: - DIESELINE (CAS#: 68334-30-5)

HEALTH INFORMATION

THE HEALTH EFFECTS NOTED BELOW ARE CONSISTENT WITH REQUIREMENTS UNDER THE OSHA HAZARD COMMUNICATION. EYE
CONTACT: BASED ON ESSENTIALLY SIMILAR PRODUCT TESTING LIQUID IS PRACTICALLY NONIRRITATINC TO THE EYES.
SKIN CONTACT: BASED ON ESSENTIALLY SIMILAR PRODUCT TESTING LIQUID IS PRESUMED TO BE MODERATELY
IRRITATING TO THE SKIN. PROLONGED OR REPEATED LIQUID CONTACT CAN RESULT IN DEFATTING AND DRYING OF THE
SKIN WHICH MAY RESULT IN SEVERE IRRITATION AND DERHWATITIS. MAY CAUSE MILD SKIN SENSITIZATION. RELEASE
DURING HIGH PRESSURE USAGE MAY RESULT IN INJECTION OF OIL INTO THE SKIN CAUSING LOCAL NECROSIS.
INHALATION: INHALATION OF VAPORS OR MIST MAY CAUSE MILD IRRITATION TO THE UPPER RESPIRATGRY TRACT. HIGH
CONCENTRATIONS MEY RESULT IN CENTRAL NERVOUS SYSTE!? DEPRESSION. INHALATION OF HIGH LEVELS OF MIST MAY
RESULT IN CHEMICAL PNEUMONITIS. INGESTION: INGESTION OF PRODUCT MAY RESULT IN VOMITING: ASPIRATION
(BREATHING) OF VOMITUS INTO THE LUNGS MUST BE AVOIDED AS EVEN SMALL QUANTITIES MAY RESULT IN ASPIRATION
PNEUMONITIS. SIGNS AND SYMPTOMS: IRRITATION AS NOTED ABOVE. SKIN SENSITIZATION (ALLERGY) MAY BE
EVIDENCED BY RASHES. ESPECIALLY HIVES. EAARLY TO MOTERATE CNS (CENTRAL NERVOUS SYSTEM) DEPRESSION MAY BE
EVIDENCED BY GIDDINESS. HEADACHE, DIZZINESS AND NAUSEA: IN EXTREME CASES. UNCONSCIOUSNESS AND DEATH MAY
OCCUR. LOCAL NECROSIS IS EVIDENCED BY DELAYED ONSET OF PAIN AND TISSUE DAMAGE A FEW HOURS FOLLOWING
INJECTION. ASPIRATION PNEUMONITIS MAY BE EVIDENCED BY COUGHING. LABORED BREATHING AND CYANOSIS (BLUISH
SKIN): IN SEVERE CASES DEATH MAY OCCUR. AGGRAVATED MEDICAL CONDITIONS : PREEXISTING SKIN AND RESPIRATORY
DISORDERS MAY BE AGGRAVATED BY EXPOSURE TO THIS PRODUCT. PREEXISTING SKIN OR LUNG ALLERGIES MAY INCREASE
THE CHANCE OF DEVELOPING INCREASED ALLERGY SYMPTOMS FROM EXPOSURE TO THIS PRODUCT. OTHER HEALTH EFFECTS:
KIDNEY DAMAGE MAY RESULT FOLLOWING ASPIRATION PNEUMONITIS. THE RESULTS OF ANIMAL BIOASSAYS ON MIDDLE
DISTILATE FUELS SHOW THAT PROLONGED DERMAL CONTACT PRODUCES A WEAK TO MODERATE CARCINOGENIC ACTIVITY.

ADDITIONAL HEALTH INFORMATION: REPEATED DERMAL APPLICATION OF HIGH LEVELS OF MIDDLE DISTILLATE FUELS IN
(V: EXPERIMENTAL ANIMALS HAS PRODUCED EXTREMELY SEVERE IRRITATION TO CORROSIVE ACTION ON THE SKIN. VARYING
e DEGREES OF LIVER AND KIDNEY DAMAGE WERE NOTED IN THESE STUDIES. INCLUDING CONGESTION. ENLARGEMENT.

OCCUPATIONAL EXPOSURE LIMITS
NO OSHA PEL OR ACGIH TLV HAS BEEN ESTABLISHED.

GET MEDICAL

E FLUSH EYES WITH WATER. IF IRRITATION OCCURS. GET MEDICAL ATTENTION. SKIN

Ak REMOVE CONTAMINATED CLOTHING/SHOES AND WIPE EXCESS FROM SKIN. FLUSH SKIN WITH WATER. FOLLOW BY
WASHING WITH SOAP AND WATER. IF IRRITATION OCCURS. GET MEDICAL ATTENTION. DO NOT REUSE CiLOTHING UNTIL
CLEANED. IF MATERIAL IS INJECTED UNDER THE SKIN, GET MEDICAL ATTENTION PROMPTLY TO FREVENT SERIOUS
DAMAGE: DO NOT WAIT FOR SYMPTOMS TO DEVELOP. ;§§§§T£O DO NOT INDUCE VOMITING. IF VOMITING OCCURS
SPONTANEOUSLY. KEEP HEAD BELOW HIPS TO PREVENT ASPIRATION OF LIQUID INTO THE LUNGS. GET MEDICAL
ATTENTION. *NOTE TO PHYSICIAN: IF MORE THAN 2.0 ML PER KG HAS BEEN INGESTED AND VOMITING HAS NOT
OCCURRED. EMESIS SHOULD BE INDUCED WITH SUPERVISION. KEEP VICTIM'S HEAD BELOW HIPS TO PREVENT
ASPIRATION. IF SYMPTOMS SUCH AS LOSS OF GAG REFLEX. CONVULSIONS OR UNCONSCIOUSNESS OCCUR BEFORE EMESIS.
GASTRIC LAVAGE USING A CUFFED ENDOTRACHEAL TUBE SHOULD BE CONSIDERED.

PHYSICAL DATA i ;
BOILING POINT (LEGREE -):: 325 DEG F MELTING POINT(DEGREES:F): NOT AVAILABLE SPECIFIC GRAVITY

ILE BY VOLUME: NOT AVAILABLE SOLUBITITY:IN WATER:: NEGLIGIBLE EVAPORATION RATE
NOT AVAILABLE VAPOR® PRESSURE i MERCURY): NOT AVAILABLE VAPOR "DENSITY (AIR=1.0): <]
YELLOW LIQUID: STRONG HYDROC?RBON ODOR

FIRE ANC EXPLOSION HAZARDS :
FLASHZPOINT ‘ZAND' )DZUSEDZ: 130 DEG F (PMCC) MIN. FLAMMKﬁLEJLIQLTS:/,%ﬂVQLUNE;IN,AIR: UYPER: N/A,
LOWER: N/A EX : LA USE WATER FOG. FOAM. DRY CHEMICAL OR CO2. DO NOT USE A DiRECT STREAM OF
WATER. PRODUCT WILL FLOAT AND CAN BE REIGNITED ON SURFACE DF WATER. SPECIAL ‘FIRE:FIGHTING. PROCEDURES :
CAUTION. COMBUSTIBLE. DO NOT ENTER CONFINED FIRE 3PACE WITHOUT FULL BUNKER GEAR (HELMET WITH FACE
SHIELD. BUNKER COATS. GLOVES AND RUBBER BOOTS). INCLUDING A POSITIVE PRESSURE NIOSH APPROVED
SELF-CONTAINED BREATHING APPARATUS. COOL FIRE EXPUSED CONTAINERS WITH WATER. IN THE CASE OF LARGE FIRES.

( ALSO COOL SURROUNDING EQUIPMENT AND STRUCTURES WILTH WATER| UNUSUAL?YFIRE AND’EXPLOSION HAZARDS :

; CONTAINERS EXPOSED TO INTENSE HEAT FROM FIRES SHQULD BE COLED WITH WATER TO PREVENT VAPOR PRESSURE :
BUILDUP WHICH COULD RESULT IN CONTAINER RUPTURE. CONTAINER AREAS EXPOSED TO DIRECT FLAME CONTACT SHOULD
BE COOLED WITH LARGE QUANTITIES OF WATER AS NEEDRD TO PRIVENT WEAKENING OF CONTAINER STRUCTUKE. J :

]

(BUTYL ACETATE=1
APPEARANCE

o




MATERIAL SAFETY DATA SHEET

KEROSENE 1-K (TAC)

MSDS# 012002101
orbEr# 99314  customer: CHEMICAL PROCESSORS, W/C PLANT, TACOMA,WA,6 98421

HAZARD RATINGS / EMERGENCY (4 = EXTREME)
* HEALTH:' SLIGHT (1) * FIRE: MODERATE (2) * REACTIVITY: LEAST (0) * 24 ‘HOUR EMERGENCY ASSISTANCE:
LILYBLAD PETROLEUM 206-572-4402 TACOMA. WASHINGTON DISTRIBUTOR CHEMICAL FAMILY: DIESEL FUEL

INGREDIENT COMPOSITION

100% - KEROSENE 1-K (TAC) (ORAL LD50: SIMILAR PRODUCT >25 G/KG (RAT): PRACTICALLY NON-TOXIC DERMAL
LD50: SIMILAR PRODUCT >3 G/KG (RABBIT): PRACTICALLY NON-TOXIC SKIN: SIMILAR PRODUCT 0.5-3.0/8.0
(RABBIT): SLIGHTLY IRRITATING EYES: SIMILAR PRODUCT 15-25/110 (RABBIT: SLIGHTLY IRRITATING)

HEALTH INFORMATION

EFFECTS OF EXPOSURE: EYES: CAUSES SLIGHT-MODERATE EYE IRRITATION. SKIN: BELIEVED TO BE SLIGHTLY
IRRITATING WITH POSSIBLE REDNESS. EDEMA OR DRYING OF THE SKIN. MAY CAUSE DERMATITIS ON PROLONGED OR
REPEATED CONTACT. RESPIRATORY SYSTEM: MAY CAUSE SYMPTOMS OF DROWSINESS OR NARCOSIS FROM INHALATION OF
HIGH VAPOR CONCENTRATIONS. SEE ADDITIONAL COMMENTS. SECTION 11.

OCCUPATIONAL EXPOSURE LIMITS
NONE ESTABLISHED.

EMERGENCY AND FIRST AID PROCEDURES
SHOULD SYMPTOMS NOTED UNDER HEALTH INFORMATION (SEC. 3) OCCUR. REMOVE TO FRESH AIR. IF
UNCONSCIOUS, APPLY ARTIFICIAL RESPIRATION. EYE FLUSH WITH WATER FOR 15 MINUTES. SK ;

WASH EXPOSED AREAS WITH SOAP AND WATER. OT INDUCE VOMITING. ASPIRATION MAY CAUSE CHEMICAL
PNEUMONIA.

PHYSICAL DATA

B & MABL } UPPER: .58. LOWER: 4.45
; ACCORDING TO THE NATIONAL FIRE PROTECTION GUIDE 49 COMBU IBLE LIQUID FIRES MAY BE
EXTINGUISHED BY NATER SPRAY. DRY CHEMICAL. FOAM OR CARBON DIOXIDE. CIA] i

RDOU! INZ: ‘Dz THE MATERIAL REACTS
VIOLENTLY WITH STRONG OXIDIZERS. MIDDLE DIST TES HAVE CAUSED SKIN CANCER AND KIDNEY DAMAGE IN
LABORATORY ANIMALS. AVOID CANTACT WITH EYES. KEEP AWAY FROM HEAT AND FLAME. USE ONLY IN WELL- VENTILATED
LOCATIONS. AVOID PROLONGED BREATHING OF MIST OR VAPOR. AVOID PROLON ED OR REPEATED CONTACT WITH 'SKIN.
KEEP HEAD AWAY FROM CONTAINER WHEN OPENING OR DISPENSING. HA
MONOXIDE AND CARBON DIOXIDE MAY BE FORMED ON BURNING IN LIM

EMPLOYEE PROTECTION

REASONABLE PERSONAL CLEANLINESS: THIS INCLUDES CEENNS NGbExPOSED.gKIN AREAS SEVERAL TIMES DAILY WITH
SOAP AND WATER. AND LAUNDERING OR DRY CLEANING SOILED WORK CLOTHING AT LEAST WEEKLY. GLOVES IMPERVIOUS

TO CHEMICALS AND PETROLEUM DISTILLATES RECOMMENDED. ADDITIONAL ROTECTIV! EASURES :: CHEMICAL TYPE
GOGGLES OR FACE SHIELD OPTIONAL. NORMAL VENTILATION REQUIRED. WASH THOROUGHLY AFTER HANDLING.

ENVIRONMENTAL PROTECTION

)CEDURES 3 VENTILATE AREA. AVOID BREATHING VAPOR. USE SELF-CONTAINED BREATHING APPARATUS
FOR LARGE SPILLS IN CONFINED AREA. CONTAIN SPILL IF POSSIBLE. WIPE UP OR ABSORB ON
SUITABLE MATERIAL AND SHOVEL UP. WASTE DISPOSAL: RE-EVALUATION OF THE PRODUCT MAY BE REQUIRED BY THE
USER AT THE TIME OF DISPOSAL. SINCE THE PRODUCT USES. TRANSFORMATIONS. MIXTURES AND PRECESSES MAY CHANGE
CLASSIFICATION TO NON-HAZARDOUS OR HAZARDOUS FOR REASONS OTHER THAN. OR IN ADDITION TO. IGNITABILITY.
(SEE REMARKS FOR WASTE CLASSIFICATION BELOW.) ENVIRONMENTAL ‘HAZARDS: WASTE CLASSIFICATION: PRODUCT (AS
PRESENTLY CONSTITUTED) HAS THE RCRA CHARACTERISTIC OF IGNITABILITY AND IF DISCARDED IN ITS PURCHASED
FORM WOULD HAVE THE HAZARDOUS WASTE NUMBER DOO1.

SPECIAL PRECAUTIONS

CAUTION: MISUSE OF EMPTY CONTAINERS CAN BE HAZARDOUS. EMPTY CONTAINERS CAN BE HAZARDOUS IF USED TO STORE
TOXIC. FLAMMABLE. OR REACTIVE MATERIALS. CUTTING OR WELDING OF EMPTY CONTAINERS MIGHT CAUSE FIRE,
EXPLOSION OR TOXIC FUMES FROM RESIDUES. DO NOT PRESSURIZE OR EXPOSE TO OPEN FLAME OR HEAT. KEEP
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MATERIAL SAFETY DATA SHEET

KEROSENE 1-K (TAC)

MSDS# 012002101

orbER# 99314  customer: CHEMICAL PROCESSORS, W/C PLANT, TACOMA,WA,98421

CONTAINER CLOSED AND DRUM BUNGS IN PLACE. STUDIES WITH LABORATORY ANIMALS HAVE SHOWN THAT MIDDLE
DISTILLATES CAUSE SKIN CANCER AND KIDNEY DAMAGE. THIS PRODUCT IS NOT INTENDED FOR SPACE HEATERS .

TRANSPORTATION REQUIREMENTS

D.O.T. CLASSIFICATION(S): COMBUSTIBLE LIQUID D:O:T. PROPER SHIPPING NAME: FUEL OIL NO. 1. DOT HAZARD
CLASS (IF APPLICABLE): COMBUSTIBLE LIQUID NA1993. OTHER REQUIREMENTS: STORE AWAY FROM HEAT AND OPEN
FLAME. PLACARD REQUIRED ONLY WHEN MATERIAL IS CONTAINED IN PACKAGING OR CONTAINER THAT EXCEEDS 110
GALLONS OR IN TANK CAR OR TANK TRUCK. TRANSPORT. HANDLE AND STORE IN ACCORDANCE WITH OSHA REGULATION
1910.106. AND APPLICABLE D.O.T. REGULATIONS.

OTHER REGULATORY CONTROLS

A COMPLEX MIXTURE OF ALIPHATIC. OLEFINIC. NAPHTHENIC AND AROMATICHYDROCARBONS. THE PRINCIPAL COMPONENTS
ARE ALIPHATIC HYDROCARBONS RANGING FROM C-5 TO C-16. WITH LESS THAN 20% BY VOLUME AROMATIC HYDROCABONS.
THE BOILING POINT RANGE IS 310-540 DEG F. MAXIMUM BENZENE CONTENT IS 80 PPM. UPDATED: DECEMBER 16. 1985.
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MATERIAL SAFETY DATA SHEET
ROTELLA OIL 30

MSDS# 015400301
orpEr# 10991 customer: CHEMICAL PRO, W/C TC PLANT, TACOMA,WA

HAZARD RATINGS [/ EMERGENCY (4 = EXTREME)

* HEALTH:: SLIGHT (1) * FIRE: SLIGHT (1) * REACTIVITY: LEAST (0) * 24 HOUR EMERGENCY ASSISTANCE: SHELL
713-473-9461 CHEMTREC 800- 424 9300 CHEMICAL SYNONYMS: LUBRICATING OIL CHEMICAL® FAMILY: HYDROCARBON SHELL
CODE:: 54003 CAS NUMBER: MIXTURE '

INGREDIENT COMPOSITION

100%.: - ROTELLA OIL 30 (NOT DETERMINED) 20-70%: - SOLVENT REFINED HYDROTREATED HEAVY PARAFFINIC
DISTILLATE (CAS#: 64742-54-7) 0-30% . - SEVERLY HYDROTREATED HEAVY NAPHTHENIC DISTILLATE (64742 52-5)

0: - SOLVENT REFINED HYDROTREATED ACID TREATED HEAVY NAPHTHENIC DIST. (64742-18-3) 0= 25% - SOLVENT
REFINED HYDROTREATED RESIDUAL OIL (64742-57- -0) 5-10% " - ADDITIVE CONTAINING ZINC DIALKYL DITHIOPHOSPHATE
(THE SPECIFIC CHEMICAL IDENTITY OR % IN COMPOSITION OF THIS COMPONENT IS CONSIDERED TRADE SECRET
INFORMATION.) <1%: - MINOR ADDITIVE (BASED UPON DATA AVAILABLE TO SHELL. THIS PRODUCT IS NOT HAZARDOUS
UNDER OSHA HAZARD COMMUNICATION (29 CFR 1910.1200).)

HEALTH INFORMATION

THE HEALTH EFFECTS NOTED BELOW ARE CONSISTENT WITH REQUIREMENTS UNDER THE OSHA HAZARD COMMUNICATION
STANDARD (29 CFR 1910.1200). EYE CONTACT: LUBRICATING OILS ARE GENERALLY CONSIDERED NO MORE THAN
MINIMALLY IRRITATING TO THE EYES. SKIN CONTACT: LUBRICATING OILS ARE GENERALLY CONSIDERED NO MORE THAN
MILDLY IRRITATING TO THE SKIN. PROLONGED AND REPEATED CONTACT MAY RESULT IN VARIOUS SKIN DISORDERS SUCH
AS DERMATITIS. FOLLICULITIS OR OIL ACNE. INHALATION: INHALATION OF VAPOR (GENERATED AT HIGH TEMPERATURES
ONLY) OR OIL FROM THIS PRODUCT MAY RESULT IN MILD IRRITATION OF THE UPPER RESPIRATORY TRACT. INGESTION:
LUBRICATING OILS ARE GENERALLY CONSIDERED NO MORE THAN SLIGHTLY TOXIC IF SWALLOWED. SIGNS AND SYMPTOMS :
IRRITATION AS NOTED ABOVE. AGGRAVATED MEDICAL CONDITIONS: PREEXISTING SKIN AND RESPIRATORY DISORDERS MAY
BE AGGRAVATED BY EXPOSURE TO THIS PRODUCT. OTHER HEALTH EFFECTS: THE INTERNATIONAL AGENCY FOR RESEARCH
ON CANCER HAS DETERMINED THERE IS SUFFICIENT EVIDENCE FOR THE CARCINOGENICITY IN EXPERIMENTAL ANIMALS OF
USED MOTOR OILS. HANDLING PROCEDURES AND SAFETY PRECAUTIONS IN THE MSDS SHOULD BE FOLLOWED TO MINIMIZE
EMPLOYEE'S EXPOSURE TO THE USED PRODUCT. ADDITIONAL HEALTH INFORMATION: SUPPLIER OF COMPONENT 6 REPORTS
THE FOLLOWING: T“EPA HAS BEEN NOTIFIED OF SUBSTANTIAL RISK REPORTS UNDER TSCA SECTION 8(E) ON ZINC
DITHIOPHOSPHATES BASED ON RABBIT DERMAL STUDIES AND ON IN-VITRO MUTAGENIC STUDIES. STUDIE PERFORMED
AFTER THE NOTIFICATION INDICATE THAT ZINC DITHIOPHOSPHATES DO NT APPEAR TO PRESENT A SIGNIFICANT HEALTH
RISK WHEN PROPER HYGIENE AND PERSONAL PROTECTION PRECAUTIONS ARE FOLLOWED. "

OCCUPATIONAL EXPOSURE LIMITS
OIL .MIST. MINERAL: ACGIH-TLV/TWA = S MG/M3. ACGIH-TLV/STEL = 10 MG/M3. OSHA-PEL/TWA = 5 MG/M3.

EMERGENCY AND FIRST AID PROCEDURES

- REMOVE VICTIM TO FRESH AIR AND PROVIDE OXYGEN IF BREATHING IS DIFFICULT. GET MEDICAL
ATTENTION. } FLUSH WITH WATER FOR 15 MINUTES WHILE HOLDING EYELIDS OPEN. GET MEDICAL
ATTENTION. SIZ. REMOVE CONTAMINATED CLOTHING AND WIPE EXCESS OFF. WASH WITH SOAP AND WATER OR A
WATERLESS HAND CLEANER FOLLOWED BY SOAP AND WATER. IF IRRITATION OCCURS. GET MEDICAL ATTENTION.

DO NOT INDUCE VOMITING. IN GENERAL. NO TREATMENT IS NECESSARY UNLESS LARGE QUANTITIES OF
PRODUCT ARE INGESTED. HOWEVER. GET MEDICAL ATTENTION.* *NOTE TO THE PHYSICIAN: IN GENERAL. EMESIS
INDUCTION IS UNNECESSARY IN HIGH VISCOSITY. LOW VOLATILITY PRODUCTS. I.E.. MOST OILS AND GREASES.

PHYSICAL DATA

ROt AVSTLASLE it -5 (POUR POINT) SPECIF

d f1MATERIAL WILL NOT BURN UNLESS PREHEATED. DO NOT ENTER CONFINED
FIRE- SPACE WITHOUT FULL BUNKER GEAR (HELMET WITH FACE SHIELD. BUNKER COATS. GLOVES AND RUBBER BOOTS).
INCLUDING A POSITIVE- PRESSURE NIOSH- APPROVED SELF CONTAINED BREATHING APPARATUS. COOL FIRE EXPOSED

PRODUCTS ARE HIGHLY DEPENDENT ON THE COMBUSTION ébNDITIONS A COMPLEX-MIXTUEE OF AIRBORNE SOLID. LIQUID.
PARTICULATES AND GASES WILL EVOLVE WHEN THIS MATERIAL UNDERGOES PYROLYSIS OR COMBUSTION. CARBON MONOXIDE
AND OTHER UNIDENTIFIED ORGANIC COMPOUNDS MAY BE FORMED UPON COMBUSTION.

EMPLOYEE PROTECTION
RESPIRATORY: PROTECTION: IF EXPOSURE MAY OR DOES EXCEED OCCUPATIONAL EXPOSURE LIMITS (SEC. 4) USE A
NIOSH-APPROVED RESPIRATOR TO PREVENT OVEREXPOSURE. IN ACCORD WITH 29 CFR 1910.134 USE EITHER AN




MATERIAL SAFETY DATA SHEET
ROTELLA OIL 30

1SDS# 015400301
orper# 10991  customer: CHEMICAL PRO, W/C TC PLANT., TACOMA, WA

ATMOSPHERE-SUPPLYING RESPIRATOR OR AN AIR-PURIFYING RESPIRATOR FOR ORGANIC VAPORS AND PARTICULATES.
PROTECTIVE CLOTHING: WEAR CHEMICAL RESISTANT GLOVES AND OTHER PROTECTIVE CLOTHING AS REQUIRED TO
MINIMIZE SKIN CONTACT. WEAR SAFETY GOGGLES TO AVOID EYE CONTACT. TEST DATA FROM PUBLISHED LITERATURE
AND/OR GLOVE AND CLOTHING MANUFACTURERS INDICATE THE BEST PROTECTION IS PROVIDED BY NITRILE GLOVES.

ENVIRONMENTAL PROTECTION

SPILL OR.LEAK-PROCEDQRE$;:MAY BURN ALTHOUGH NOR READILY IGNITABLE. USE CAUTIOUS JUDGMENT WHEN CLEANING
UP LARGE SPILLS. LARGE SPILLS: WEAR RESPIRATOR AND PROTECTIVE CLOTHING AS APPROPRIATE. SHUT OFF SOURCE
OF LEAK IF SAFE TO DO SO. DIKE AND CONTAIN. REMOVE WITH VACUUM TRUCKS OR PUMP TO STORAGE SALVAGE
VESSELS. SOAK UP RESIDUE WITH AN ABSORBENT SUCH AS CLAY. SAND. OR OTHER SUITABLE MATERIALS: DISPOSE OF
PROPERLY. FLUSH AREA WITH WATER TO REMOVE TRACE RESIDUE. SMALL SPILLS: TAKE UP WITH AN ABSORBENT
MATERIAL AND DISPOSE OF PROPERLY. WASTE:. DISPOSA' PLACE IN AN APPROPRIATE DISPOSAL FACILITY IN
COrPLIANCE WITH LOCAL REGULATIONS . ENVL AZARDS:* THIS PRODUCT IS CLASSIFIED AS AN OIL UNDER
SEC.
ENTERING/LEADING TO SURFACE WATERS THAT CAUSE A SHEEN MUST BE REPORTED TO THE NATIONAL RESONSE CENTER.
800-424-8802.

SPECIAL PRECAUTIONS

MINIMIZE SKIN CONTACT. WASH WITH SOAP AND WATER BEFORE EATING. DRINKING. SMOKING OR USING TOILET
FACILITIES. LAUNDER CONTAMINATED CLOTHING BEFORE REUSE. PROPERLY DISPOSE OF CONTAMINATED LEATHER
ARTICLES. INCLUDING SHOES. THAT CANNOT BE DECONATAMINATED. STORE IN A COOL. DRY PLACE WITH ADEQUATE
VENTILATION. KEEP AWAY FROM OPEN FLAMES AND HIGH TEMPERATURES.

TRANSPORTATION REQUIREMENTS
N(S): NOT HAZARDOUS BY D.0.T. REGULATIONS D RO
BILL OF LADING COMMODITY DESCRIPTION: PETROLEUM LUBRICATING OIL.

NOT AVAILABLE

OTHER REGULATORY CONTROLS

THE COMPONENTS OF THIS PRODUCT ARE LISTED ON THE EPA/TSCA INVENTORY OF CHEMICAL SUBSTANCES. THE
INFORMATION CONTAINED HEREIN IS BASED ON THE DATA AVAILABLE TO US AND IS BELIEVED TO BE CORRECT.
HOWEVER. SHELL MAKES NO WARRANTY. EXPRESSED OR IMPLIED REGARDING THE ACCURACY OF THESE DATA OR THE
RESULTS TO BE OBTAINED FROM THE USE THEREOF. SHELL ASSUMES NO RESPONSIBILITY FOR INJURY FROM THE USE OF
THE PRODUCT DESCRIBED HEREIN. DATE PREPARED: AUGUST 23. 1985.




MATERIAL SAFETY DATA SHEET

TELLUS OIL 32 (29)

MSDS# 016520801
orpErR# 10991  customer: CHEMICAL PRO, W/C TC PLANT, TACOMA, WA

HAZARD RATINGS / EMERGENCY (4 = EXTREME)
* HEALTH: SLIGHT (1) * FIRE: SLIGHT (1) * REACTIVITY: LEAST (0) * 24 HOUR EMERGENCY ASSISTANCE: SHELL

OIL COMPANY 713-473-9461 CHEMTREC 800-424-9300 CHEMICAL SYNONYMS LUBRICATING OIL CHEMICAL FAMILY:
HYDROCARBON SHELL'CODE:: 65208 CAS :NUMBER: MIXTURE

INGREDIENT COMPOSITION

100% - TELLUS OIL 32 (25) (NOT DETERMINED) 97-98% - SOLVENT REFINED: HYDROTREATED HEAVY. PARAFFINIC
DISTILLATE (CAS#: 64742-54-7) X3% - MINOR ADDITIVES (BASED UPON DATA AVAILABLE TO SHELL. THIS PRODUCT
IS NOT HAZARDOUS UNDER OSHA HAZARD COMMUNICATION (29 CFR 1910.1200).)

HEALTH INFORMATION

THE HEALTH EFFECTS NOTED BELOW ARE CONSISTENT WITH REQUIREMENTS UNDER THE OSHA COMMUNICATION STANDARD
(29 CFR 1910.1200). EYE CONTACT: BASED ON COMPONENT INFORMATION. PRODUCT IS PRESUMED TO BE PRACTICALLY
NON-IRRITATING TO THE EYES. SKIN CONTACT: BASED ON COMPONENT INFORMATION. PRODUCT IS PRESUMED TO BE
PRACTICALLY NON-IRRITATING TO THE SKIN. PROLONGED AND REPEATED CONTACT MAY RESULT IN SKIN DISORDERS SUCH
AS DERMATITIS. OIL ACNE OR FOLLICULITIS. ACCIDENTAL RELEASE UNDER HIGH PRESSURE APPLICATIONS MAY RESULT
IN INJECTION OF OIL INTO THE SKIN CAUSING LOCAL NECROSIS. INHALATION: THE INHALATION OF VAPORS
(GENERATED AT HIGH TEMPERATURES ONLY) OR OIL MIST MAY CAUSE A HMILD IRRITATION OF THE MUCOUS MEMBRANES OF |
THE UPPER RESPIRATORY TRACT. INGESTION: BASED ON COMPONENT INFORMATION, PRODUCT IS NO MORE THAN SLIGHTLY |
TOXIC IF SWALLOWED. SIGNS AND SYMPTOMS: IRRITATION AS NOTED ABOVE. NECROSIS MAY BE EVIDENCED BY ONSET OF
PAIN AND TISSUE DAMAGE A FEW HOURS FOLLOWING HIGH PRESSURE INJECTION. AGGRAVATED MEDICAL CONDITIONS:
PREEXISTING SKIN AND RESPIRATORY DISORDERS MAY BE AGGRAVATED BY EXPOSURE TO THIS PRODUCT.

OCCUPATIONAL EXPOSURE LIMITS

OIL MIST: ACGIH-TLV/TWA = 5 MG/M3: ACGIH-TLV/STEL = 10 MG/M3 OSHA-PEL/TWA = 5 MG/M3 (SEE NIOSH/OSHA
OCCUPATIONAL HEALTH GUIDELINES FOR CHEMICAL HAZARDS)

EMERGENCY AND FIRST AID PROCEDURES

FLUSH EYES WITH WATER. IF IRRITATICN OCCURS. GET MEDICAL ATTENTION. SKIN
CONT. REMOVE CONTAMINATED CLOTHING/SHOES. WIPE EXCESS FROM SKIN. FLUSH SKIN WITH WATER. FOLLOW BY
WASH G WITH SOAP AND WATER. IF IRRITATION OCCURS. GET MEDICAL ATTENTION. IF MATERIAL IS INJECTED UNDER
THE SKIN. GET MEDICAL ATTENTION PROMPTLY TO PREVENT SERIOUS DAMAGE: DO NOT WAIT FOR SYMPTOMS TO DEVELOP.
INGESIIGN§ DO NOT INDUCE VOMITING. IN GENERAL. NO TREATMENT IS NECESSARY UNLESS LARGE QUANTITIES OF
PRODUCT ARE INGESTED. HOWEVER. GET MEDICAL ADVICE.* *NOTE TO THE PHYSICIAN: IN GENERAL. EMESIS INDUCTION
IS UNNECESSARY IN HIGH VISCOSITY. LOW VOLATILITY PRODUCTS. I.E.. MOST OILS AND GREASES.

PHYSICAL DATA

-25 (POUR POINT) SPEC!
NEGLIGIBLE

: UPPER: N.A.. LOWER: N.A.
DIRECT STREAM OF WATER.
PRODUGT WILL FLOAT AND CAN BE REIGNITED ON SURFACE OF WATER. SPECIALIFIRE:FIGHTING:PROCEDURES: MATERIALS
WILL NOT BURN UNLESS PREHEATED. DO NOT ENTER CONFINED FIRE SPACE WITHOUT FULL BUNKER GEAR (HELMET WITH
FACE SHIELD, BUNKER COATS. GLOVES AND RUBBER BOOTS). INCLUDING A POSITIVE PRESSURE NIOSH APPROVED
SELF-CONTAINED BREATHING APPARATUS. COOL FIRE EXPOSED CONTAINERS WITH WATER. UNUSUALZFIRE AND EXPLOSION

REACTIVITY
STABILITY:! STABLE H)
HEAT. OPEN FLAMES. AND OXIDIZING MATERIALS. HAZAR

\RDOUS POLYMERIZATION: WILL NOT OCCUR CONDITIONSAND MATERIALS TO AVOID: AVOID

I ST'ECOMPOSITION ‘PRODUCTS: THERMAL DECOMPOSITION
PRODUCTS ARE HIGHLY DEPENDENT ON THE COMBUSTION CONDITIONS. A COMPLEX MIXTURE OF AIRBORNE SOLID. LIQUID.
PARTICULATES AND GASES WILL EVOLVE WHEN THIS MATERIAL UNDERGOES PYROLYSIS OR COMBUSTION. CARBON MONOXIDE
AND OTHER UNIDENTIFIED ORGANIC COMPOUNDS MAY BE FORMED UPON COMBUSTION.

EMPLOYEE PROTECTION
RESPIRATORY RROTECTIO IF EXPOSURE MAY OR DOES EXCEED OCCUPATIONAL EXPOSURE LIMITS (SEC. 4) USE A
NIOSH- APPROVED.RESPIRATOR TO PREVENT OVEREXPOSURE. IN ACCORD WITH 29 CFR 1910.134 USE EITHER AN

ATMOSPHERE- SUPPLYING RESPIRATOR OR AN AIR-PURIFYING RESPIRATOR FOR ORGANIC VAPORS AND PARTICULATES.
% HEAR CHEMICAL RESISTANT GLOVES AND OTHER PROTECTIVE CLOTHING AS REQUIRED TO




MATERIAL SAFETY DATA SHEET

TELLUS OIL 32 (25)

MSDS# 016520801
orDER# 10991  customer: CHEMICAL PRO, W/C TC PLANT, TACOMA, WA

ENVIRONMENTAL PROTECTION

SPILL OR LEAK PROCEDURES: MAY BURN ALTHOUGH NOT READILY IGNITABLE. USE CAUTIOUS JUDGMENT WHEN CLEANING
UP LARGE SPILLS. LARGE SPILLS: WEAR RESPIRATOR AND PROTECTIVE CLOTHING AS APPROPRIATE. SHUT OFF SOURCE
OF LEAK IF SAFE TO DO SO. DIKE AND CONTAIN. REMOVE WITH VACUUM TRUCKS OR PUMP TO STORAGE/SALVAGE
VESSELS. SOAK UP RESIDUE WITH AN ABSORBENT SUCH AS CLAY. SAND OR OTHER SUITABLE MATERIAL: DISPOSE OF
PROPERLY. SMALL SPILLS: TAKE UP WITH AN ABSORBENT MATERIAL AND DISPOSE OF PROPERLY. WASTE 'DISPOSAL:
PLACE IN AN APPROPRIATE DISPOSAL FACILITY IN COMPLIANCE WITH LOCAL REGULATIONS. ENVIRONMEI HAZARDS :
THIS PRODUCT IS CLASSIFIED AS AN OIL UNDER SEC. 311 OF THE CLEAN WATER ACT. SPILLS ENTERI ) SURFACE
WATERS OR (B) ANY WATERCOURSES OR SEWERS ENTERING/LEADING TO SURFACE WATERS THAT CAUSE A SHEEN MUST BE
REPORTED TO THE NATIONAL RESPONSE CENTER. 800-424-8802.

SPECIAL PRECAUTIONS

MINIMIZE SKIN CONTACT. WASH WITH SOAP AND WATER BEFORE EATING. DRINKING. SMOKING OR USING TOILET
FACILITIES. LAUNDER CONTAMINATED CLOTHING BEFORE REUSE. PROPERLY DISPOSE OF CONTAMINATED LEATHER
ARTICLES. INCLUDING SHOES. THAT CANNOT BE DECONTAMINATED. STORE IN A COOL. DRY PLACE WITH ADEQUATE
VENTILATION. KEEP AWAY FROM OPEN FLAMES AND HIGH TEMPERATURES.

TRANSPORTATION REQUIREMENTS
D CLASSTFICATION(S) % NOT HAZARDOUS BY D.O.T. REGULATIONS D.O.T: PROPER SHIPPING NAME:' NONE OTHER

BILL OF LADING COMMODITY DESCRIPTION - PETROLEUM LUBRICATING OIL

OTHER REGULATORY CONTROLS

THE COMPONENTS OF THIS PRODUCT ARE LISTED ON THE EPA/TSCA INVENTORY OF CHEMICAL SUBSTANCES. THE
INFORMATION CONTAINED HEREIN IS BASED ON THE DATA AVAILABLE TO US AND IS BELIEVED TO BE CORRECT.
HOWEVER. SHELL MAKES NO WARRANTY. EXPRESSED OR IMPLIED REGARDING THE ACCURACY OF THESE DATA OR THE
RESULTS TO BE OBTAINED FROM THE USE THEREOF. SHELL ASSUMES NO RESPONSIBILITY FOR INJURY FROM THE USE OF
THE PRODUCT DESCRIBED HEREIN. DATA PREPARED: AUGUST 29. 1985.
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MATERIAL SAFETY DATA SHEET

ROTELLA OIL 10W

MSDS# 015400101
orbEr# 10991  customer: CHEMICAL PRO, W/C TC PLANT, TACOMA, WA

HAZARD RATINGS / EMERGENCY (4 = EXTREME )

* HEALTH: SLIGHT (1) * FIRE: SLIGHT (1) * REACTIVITY: LEAST (0) * 24 HOUR EMERGENCY ASSISTANCE: SHELL
713-473-9461 CHEMTREC 800- 424-9300 CHEMICAL SYNONYMS: LUBRICATING OIL CHEMICAL FAMILY: HYDROCARBON:
MOTOR OIL SHELL' CODE: 54001 CAS NUMBER: MIXTURE

INGREDIENT COMPOSITION

100% - ROTELLA OIL 10W (NOT DETERMINED) 90-95%. - SOLVENT REFINED HYDROTREATED HEAVY PARAFFINIC
DISTILLATE (CASH: 64742-54-7) | - ADDITIVE CONTAINING ZINC DIALKYL DITHOPHOSPHATE (MIXTURE *THE
SPECIFIC CHEMICAL IDENTITY OR T IN COMPOSITION OF COMPONENT 2 IS CONSIDERED TRADE SECRET
INFORMATION.) <1% - MINOR ADDITIVE (MIXTURE BASED ON DATA AVAILABLE TO SHELL, COMPONENT 4 IN THIS
PRODUCT IS NOT HAZARDOUS UNDER OSHA HAZARD COMMUNICATION (29 CFR 1910.1200).)

HEALTH INFORMATION

EYE: LUBRICATING OILS ARE GENERALLY CONSIDERED NO MORE THAN MINIMALLY IRRITATING TO THE EYES. SKIN:
LUBRICATING OILS ARE GENERALLY CONSIDERED NO MORE THAN MILDLY IRRITATING TO THE SKIN. PROLONGED AND
REPEATED CONTACT MAY RESULT IN VARIOUS SKIN DISORDERS SUCH AS DERMATITIS. FOLLICULITIS OR OIL ACNE.
INHALATION: INHALATION OF VAPOR (GENERATED AT HIGH TEMPERATURES ONLY) OR OIL MIST FROM THIS PRODUCT MAY
RESULT IN MILD IRRITATION OF THE UPPER RESPIRATORY TRACT. INGESTION: LUBRICATING OILS ARE GENERALLY
CONSIDERED NO MORE THAN SLIGHTLY TOXIC IF SWALLOWED. SIGNS AND SYMPTOMS: IRRITATION AS NOTED ABOVE.
AGGRAVATED MEDICAL CONDITIONS: PREEXISTING SKIN AND RESPIRATORY DISORDERS MAY BE AGGRAVATED BY EXPOSURE
TO THIS PRODUCT. OTHER HEALTH EFFECTS: THE INTERNATIONAL AGENCY FOR RESEARCH ON CANCER HAS DETERMINED
THERE IS SUFFICIENT EVIDENCE FOR THE CARCINOGENICITY IN EXPERIMENTAL ANIMALS OF USED MOTOR OILS.
HANDLING PROCEDURES AND SAFETY PRECAUTIONS IN THE MSDS SHOULD BE FOLLOWED TO MINIMIZE EMPLOYEE'S
EXPOSURE TO THE USED PRODUCT. SUPPLEMENTAL HEALTH INFORMATION: SUPPLIER OF COMPONENT 3 REPORTS THE
FOLLOWING: “EPA HAS BEEN NOTIFIED OF SUBSTANTIAL RISK REPORTS UNDER TSCA SECTION 8(E) ON ZINC
DITHIOPHOSPHATES BASED ON RABBIT DERMAL STUDIES AND ON IN-VITRO MUTAGENIC STUDIES. STUDIES PERFORMED
AFTER THE NOTIFICATION INDICATE THAT ZINC DITHIOIPHOSPHATES DO NOT APPEAR TO PRESENT A SIGNIFICANT
HEALTH RISK WHEN PROPER HYGIENE AND PERSONAL PROTECTION PRECAUTIONS ARE FOLLOWED. ~

OCCUPATIONAL EXPOSURE LIMITS
OIL MIST. MINERAL OSHA - PEL/TWA = 5 MG/M3 ACGIH - TLV/TWA = 5 MG/M3 TLV/STEL = 10 MG/M3

EMERGENCY AND FIRST AID PROCEDURES

5 REMOVE VICTIM TO FRESH AIR AND PROVIDE OXYGEN IF BREATHING IS DIFFICULT. GET MEDICAL

FLUSH WITH WATER FOR 15 MINUTES WHILE HOLDING EYELIDS OPEN. GET MEDICAL

N CONTACTS REMOVE CONTAMINATED CLOTHING AND WIPE EXCESS OFF. WASH WITH SOAP AND WATER OR A
WATERLESS HAND CLEANER FOLLOWED BY SOAP AND WATER. IF IRRITATION OCCURS. GET MEDICAL ATTENTION.

INGESTIONZ DO NOT INDUCE VOMITING. IN GENERAL NO TREATMENT IS NECESSARY UNLESS LARGE QUANTITIES OF
PRODUCT ARE INGESTED. HOWEVER. GET MEDICAL ATTENTION. *NOTE TO PHYSICIAN: IN GENERAL, EMESIS INDUCTION
IS UNNECESSARY IN HIGH VISCOSITY. LOW VOLATILITY PRODUCTS. I.E.. MOST OILS AND GREASES.

PHYSICAL DATA

VOLUME - -IN AIR: UPPER: N/A. LOWER: N/A
H DIRECT STREAM OF WATER.

T AND CAN BE REIGNITED ON SURFACE OF WATER. SPECI 5 IRE FIGHTING® PROCEDURES MATERIAL
WILL NOT BURN UNLESS PREHEATED. DO NOT ENTER CONFINED FIRE-SPACE WITHOUT FULL BUNKER GEAR (HELMET WITH
FACE SHIELD. BUNKER COATS. GLOVES AND RUBBER BOOTS). INCLUDING A POSITIVE- PRESSURE NIOSH-APPROVED
SELF-CONTAINED BREATHING APPARATUS. COOL FIRE EXPOSED CONTAINERS WITH WATER. UNUSUAL' FIRE: AND ‘EXPLOSION

HAZARDS:: NONE UNUSUAL
REACTIVITY
STA ERIZATION: WILL NOT OCCUR CONDITIONS “AND MATERIALS:TO" AVOID: AVOID

HEAT. OPEN FLAMES AND OXIDIZING MATERIALS. HAZARDOUS DECOMPOSITIO RODUCTS : 'THERMAL DECOMPOSITION
PRODUCTS ARE HIGHLY DEPENDENT ON THE COMBUSTION CONDITIONS. A COMPLEX MIXTURE OF AILRBORNE SOLID. LIQUID.
PARTICULATES AND GASES WILL EVOLVE WHEN THIS MATERIAL UNDERGOES PYROLYSIS OR COMBUSTION. CARBON MONOXIDE
AND OTHER UNIDENTIFIED ORGANIC COMPOUNDS MAY BE FORMED UPON COMBUSTION.

EMPLOYEE PROTECTION

RESPIRATORY#PROTECTIONZ IF EXPOSURE MAY OR DOES EXCEED OCCUPATIONAL EXPOSURE LIMITS (SECTION 4) USE A
NIOSH-APPROVED RESPIRATOR TO PREVENT OVEREXPOSURE. IN ACCORD WITH 29 CFR 1910.134 USE EITHER AN
ATMOSPHERE-SUPPLYING RESPIRATOR OR AN AIR-PURIFYING RESPIRATOR FOR ORGANIC VAPORS AND PARTICULATES .
PROTECTIVEfCLOTHING:} WEAR CHEMICAL RESISTANT GLOVES AND OTHER PROTECTIVE CLOTHING AS REQUIRED TO
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MATERIAL SAFETY DATA SHEET

ROTELLA OIL 10

MSDS# 015400101
oroEr# 10991  customer: CHEMICAL PRO, W/C TC PLANT, TACOMA, WA

MINIMIZE SKIN CONTACT. WEAR SAFETY GOGGLES TO AVOID EYE CONTACT. TEST DATA FROi PUBLISHED LITERATURE
AND/OR GLOVE AND CLOTHING MANUFACTURERS INDICATE THE BEST PROTECTION IS PROVIDED BY NITRILE GLOVES.

ENVIRONMENTAL PROTECTION

SPILL OR LEAK PROCEDURES: MAY BURN ALTHOUGH NO READILY IGNITABLE. USE CAUTIOUS JUDGMENT WHEN CLEANING UP
LARGE SPILLS. LARGE SPILLS: WEAR RESPIRATOR AND PROTECTIVE CLOTHING AS APPROPRIATE. SHUT OFF SOURCE OF
LEAK IF SAFE TO DO SO. DIKE AND CONTAIN. REMOVE WITH VACUUM TRUCKS OR PUMP TO STORAGE SALVAGE VESSELS.
SOAK UP RESIDUE WITH AN ABSORBENT SUCH AS CLAY. SAND. OR OTHER SUITABLE MATERIALS: DISPOSE OF PROPERLY.
FLUSH AREA WITH WATER TO REMOVE TRACE RESIDUE. SMALL SPILLS: TAKE UP WITH AN ABSORBENT MATERIAL AND
DISPOSE OF PROPERLY. WASTE DISPOSAL: PLACE IN AN APPROPRIATE DISPOSAL FACILITY IN COMPLIANCE WITH LOCAL
REGULATIONS. ENVIRONMENTAL ‘HAZARDS: THIS PRIDUCT IS CLASSIFIED AS AN OIL UNDER SECTION 311 OF THE CLEAN
WATER ACT. SPILLS ENTERING (A) SURFACE WATERS OR (B) ANY WATER COURSES OR SEWERS ENTERING/LEADING TO
SURFACE WATERS THAT CAUSE A SHEEN MUST BE REPORTED TO THE NATIONAL RESPONSE CENTER. 800-424-8802.

SPECIAL PRECAUTIONS

MINIMIZE SKIN CONTACT. WASH WITH SOAP AND WATER BEFORE EATING. DRINKING. SMOKING OR USING TIOLET
FACILITIES. LAUNDER CONTAMINATED CLOTHING BEFORE REUSE. PROPERLY DISPOSE OF CONTAMINATED LEATHER
ARTICLES. INCLUDING SHOES. THAT CANNOT BE DECONTAMINATED. STORE IN A COOL. DRY PLACE WITH ADEQUATE
VENTILATION. KEEP AWAY FROM OPEN FLAMES AND HIGH TEMPERATURES .

TRANSPORTATION REQUIREMENTS
i E N NOT HAZARDOUS BY D.O.T. REGULATIONS D HIPPIN
OTH BILL OF LADING COMMODITY DESCRIPTION: PETROLEUM LUBRICATING OTL

OTHER REGULATORY CONTROLS

THE COMPONENTS OF THIS PRODUCT ARE LISTED ON THE EPA/TSCA INVENTORY OF CHEMICAL SUBSTANCES. THE
INFORMATION CONTAINED HEREIN IS BASED ON THE DATA AVAILABLE TO US AND IS BELIEVED TO BE CORRECT.
HOWEVER. SHELL MAKES NO WARRANTY. EXPRESSED OR IMPLIED REGARDING THE ACCURACY OF THESE DATA OR THE
RESULTS TO BE OBTAINED FROM THE USE THEREOF. SHELL ASSUMES NO RESPONSIBILITY FOR INJURY FROM THE USE OF
THE PRODUCT DESCRIBED HEREIN. DATE PREPARED: AUGUST 23. 1985

NAME® NOT AVAILABLE
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MOBIL OIL CORPORATION MATERIAL SAFETY DATA BULLETIJ

Ak Ak AR AR Rk Ak &k hk k& I. PROOUCTY IOENTIFICATION AR ARRR A A A AR AR AR k&
MOBIL OTE OIL LIGHT

SUPPLIER: HEALTH EMERGENCY TELEPHONE:
MOBIL QIL CORP. (212) 883-4411

CHEMICAL NAMES AND SYNONYMS: TRANSPORYT EMERGENCY TELEPHONE:
PET. HYDROCARBONS AND ADDITIVES (800) 424-9300 (CHEMTRECQ)

USE OR OESCRIPTION:
LUBRICANT

cennnnakanesx TII. TYPICAL CHEMICAL AND PHYSICAL PROPERTIES  whaskhwankskdsk

APPEARANCE: ASTHM 1.0 LIQUID ODOR: HILD PHz NA
VISCOSITY AT 100 F, SUS: 158.0 AT 40 C, CS: 30.&4

VISCOSITY AT 210 F., SUS:z 25.7 AT 100 C, CS:z 5.1

FLASH POINT F(C): 425(218) (ASTH D0-92)

MELTING POINT F(C): NA POUR POINT F(C): 20(-7)

BOILING POINT F(C):z > 600(316)

RELATIVE DENSITY, 15/4 C: 0.848 SOLUBILITY IN WATER: NEGLIGIBLE

VAPOR PRESSURE-MM HG 20C: < .1
NA=NOT APPLICABLE NE=NOT ESTABLISHED D=DECOMHPOSES
FJR FURTHER INFORMATION, CONTACT YOUR LOCAL MARKETING OJFFICE.

Khhhkhhkhkehbhhhkhkhhhhkhknhkkhkhkk®k III. INGREOIENTS Ak hhkhhhhhhhhhkhhkhhk hk Ak kAKX RA
WT PCT EXPOSURE LIMITS SOURCES
(APPROX) MG/H3 PPHM (AND NOTES)
AZARDOUS INGREDIENTS:
NONE

OTHER INGREDIENTS:
REFINED MINERAL OILS >95
ADDITIVES AND/GR OTHER INGREDS. < S

KEY TO SOURCES: A=ACGIH-TLYV., Ax=SUGGESTED-TLV, M=MOBIL, 0=0SHA
NOTS: LIMITS SHOWN FOR GUIDANCE ONLY. FOLLOW APPLICABLE REGULATIONS.

ke arenehhhhukhehkhok kit . IV, HEALTH HAZARD OJATA khhkhhkhkhhhkkKARK KKKk kk ki &
EFFECTS OF OVEREXPOSURE: SLIGHT SKIN IRRITATION.

Ahkhk rhkknkkhkhkhkhkkx V. EMERGENCY AND FIRST AID PROCEDURES Kk hkkhkkk ki hhk Ak xkkk

EYE CONTACT: FLUSH WITH WATER.

SKIN CONTACT: WASH CONTACT AREAS WITH SOAP AND WATER.

INHALATION: NOT EXPECTEO TO 8z A PROBLEHM.

INGESTION: NOT E£XPECTED TO 6Bt A PROBLEM WHEN INGESTEO. IF
UHCOMFORTABLE SEEK HMEDICAL ASSISTANCE.

cewmbseennnbnhoan VI. FIRE AND EXPLOSION HAZARD DATA e T RS A AR R0 A

FLASH POINT F(C) = L25(218) (aSTHM 0-92)

FLAMMAEBLE LIMITS. LEL: .6 UELz 790

EXTINGUISH ING MEDIA: CARBON OIOXIDE~ FOAM, DRY CHEMICAL AND WATER FOG.

SPECIAL FIRE FIGHTING PROCEDURES: FIREFIGHTERS MUST USE SELF-CONTAINEO
BREATHING APPARATUS.

UNUSUAL FIRE AND EXPLOSION HAZAROS: NONE

NFPA HAZARO ID: HEALTH: Q. FLAMMABILITY: 1, REACTIVITY: Q

LUB - OOI
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QECTION I—-PRODUCT IDENTIFICATION
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PRODUCT NAME: MACHINK TOOL CLEANER '
PROQPER BHIPPING NAMZ: CLEANING COMFOUND, LIQUID

HAZARD CLASS: NON-HALARDGUR COMPLETED Bv: BaVID K EADLINE
HAZARD ID NO: WN/A AHONE NUMBZR; 215—&é$*é10?
CHEMICAL FAMILY: MIXTURE MFG. DUNE & : 00-825-{Bad

:agu;mi&&g@‘“unznéﬁﬁ&aucﬁduumF?«~‘~-ﬁ:“cﬂd&&ﬁ%ﬁﬁ&;%:‘E“kiﬁiguﬁzg?aﬁzzﬁﬂﬁﬁgw

SEETION 1I-HAZARDOUZ CONRONINTE

¢nnaas¢:-quqdnnuuexcdﬁexanuz:ﬁ:u:::zuucuzﬁEs?==:===t:=%weﬁ#sqﬁﬂsaam:ﬁa&dEs#
S : '
MATERIAL CAS NO SZACENT HAZARD
~~~~~ P R P T
DEQDORIZED KEROSENE 80LB8-50-4 1 =16 TLY: 2080 FrH
PEL: NONE
DIPROPYLINE QLYCCL METHYL ZTHER ZREF~F4-2 il < TLV: (06 FEH
2EL: 100 #PM
§TEL: 180 RRH

(PRODUCT UEE DILUTION: =K

e a 1
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QECTION ITI«EHYBICAl TATA

u:unuuu-cn-uﬁﬁavuuz:u:x=au¢auni-qa-wawnqwa=&=eeese-uzcHQ==s=s¢==ﬂgea&aﬁests

BQIL. PT.(DEG F): 2411 SPECIFIC 'QRAVITY: &.98
VAROR PRESAURE (MM KG! LIKE WATER VAR rRATE: LIKE WATER

VAPOR DENZITY (AIR ~ 1) LIKE WATER '

PERCENT VOLATILE: J30-&C S0L IN WATER: &0LUBLE

PH NEAT: 106.2 PH AT B, 0k: $0.1
APSGTARANCE AND OBOR: .
CLEAR AMDER LIGUIDi FAINT MINT ODGK
nucurczacz-a==u:ﬂ&eacdaugdﬁd:uucn::neec=se¢gauﬁu¢=ESEﬂ P - D L L e
§SCTION IV — FIRZ AND EXFLGSION HALARD DATA

‘qxz<ccu=aggquq9~umuu:us=£¢uaﬂneua<zﬂ:&zaaz:s&&g&aa#sguscuqzaaxasza::zaﬁse

FLASH POINT, DE¢. F (HZYHDD USED): N/A LEL: RN/ZAa UEL: N/A
NFPA CLABSIFICATION HEALTH: ¢ FIRE: © REACTIVITY: O
EXTINGUISHING MEDIA: : ;

N7& - CONTAING WATER
EBRECIAL FIRE FIQHTING INSTRUCTIONZ:

I7 WATER BOILE OXF, UBE CARBON DIOXIDE, FOAM. DRY CHEMICAL
UNUSUAL FIRE AND EXPLOBICN HAZARDS:

NONK

1

CONTINUVED ON PaMOR 2

FAaX No. 2235 ~T71T79D1



faenal Sa1aly. Ual.a >NaEsl U.o. Ucparlmem o7 Lal "
May Da uséd 0 COMDly wih . - : Occupationa! Safety and Heafth !
OSHA's Harserd Communication Standard, MNoa-Mandatocy Fomn) i

*29 CFR 1910.1200. Standard must be
consutled for Specific foquiremonts.

\([ mﬁ‘wmwm(jﬂ) Mwwmmmlmym-mm-loll_dm
\ TRIM® SOL honmeadon i3 avedale, (e 3De0e MUST De Mared © hdicase et
Section | i
anutactucec' s Name 7 EmepeCy Teleptione Number
MASTER CHEMICALZCORPORATION 419-874-7902
Addreds (MuTOe. Strew( Cty, Siare, end ZP Cocre) Toleptone NumOe for ldonmaetion
501 West Boundary : 419-874-7902
Date Prepecsd
Perrysburg, OH 43551 9-86
Signan e of Proparec (cpoonal)

. Secton [ — Harmrdous [ngrodienty/ldentty lnfoanation

Haraous Components (Sooafic Chemacal ey, Common Name(s)) OSHA PEL ACGIH TLV RSZ:;kf::c “ (cpoonalj
Patrolews oil b) mg/m3(mist) 5 mq/m3(mist) none 30-40
Petroleum sulfonate none - none none 20-30
Chlorinated alkene polvmer b/// none’ ~__pone none 20-30
Nonionic surfactant none none none 1-10
Organic alcohol none none none 1-10
Glycols none none none 1-10
Silicone defoamer none none none <1
Water none none none Balance

(T- The exact chemical identities and percentages of the raw materials used in TRIM® SOL

are trade secrets. This information is beiag witheld as provided for in the Occupational

Safetv and Health Administration's Hazard Communication Rule (29 CFR 1910.1200).

© Section Il — Physical/Chemical Characterixtics

BoLng Point Specthic Gaay (HZ0 - 1) .
- . ' YA ¥ i ) 1.004
{1 not determined
Vepor Decxay (AR - 1) . Evaporson Rate
. not debtermined Buyt Acotate - 1) 1
SokOUTy O Water
100%

Appwarance and Oaoc s
Dark green viscous liquid with mild, pleasant odor.

Seclioa [V — fFue und Cxplocioa Haracd Data

Flacn Pox (Method Used) Flammaensa Umas LEL ueL
305°F (COC) None (TCC) not dftermined

o -
As appropriate for the surrounding fire.
Specal Fre Fuynung Proceducet
& Noue

|
Vapor Pressuce (mm HQ ) omng Powt

Pege 1 (Contined 00 Reverve Side)

.
e




MATERIAL SAFETY DATA SHEET
BLASER SWISSLUBE INC.

SECTION I: Product Identification

MANUFACTURER: Blaser & Co Ltd. CH—32415 Hasle — Ruegsau, Switzerlarnd
ADDRESS: Blaser Swisslube, Inc. Westgate Industrial Fark
Gasher, NY 10324
PRODUCT NAME: BLASOCUT 4000 STRONG Art. No. 872
EMERGENCY TELEPHONE NO: (914) £94—-3200
PRODUCT TYPE: Water Scluble Metal Working Coolant (Mineral @il based)

SECTION II: Product Composition

BElasccut 4000 Strarng is & nonhazardous mixture of severely hydratreated
mireral cil; anionic emulsifiers; chlorirated paraffins; p=lar
additives; carrosion and fungi inhibitors; odorant and dye (techriical
grade of fcod dye) and a stabilizer consisting of Na-benzoatej; iy S
perntandial, 2-methyl; Ca—acetate; alpha-Tocophercl; citric acid;
tartaric acid; ascorbic acidj; ascorbylpalmitate; <leylsarkasid;
l-hydroxyethyl—S—oleyl—imidazaling glycerin

or formaldehyde releasing substances, heavy metals (such as Lead,
Mercury etc.), active sulfur, arsernic, PCB, FCT, TCDD «<r other Dioxin
related substarices. PCAR cantent less thar 10 - ppma (GC)

Boiliﬁg point: S78F | Paur point: —Z2F | Specific gravity: 0.37€ & €8F
Vapor pressure: Not vaolatile
Solubility in water: 100%

pH @ S%Z : fresh 8.9 4 hrs 8.7
Vaxlatiles, %4 val: nil
Rppeararnce and cdor: Greern | pleasant cdor (almonds)

SECTION IV: Fire and Explosion Hazard Data

Flash Point: Z66F (Cleveland opern) | Explaosion Limits: naot applicable
Autc Igniticon Temperature: »S7cF
| Products formed under ABNORMAL conditicans: Thermal decompasiticon of the
concentrate above 17&6F: trace amounts of HCI1
Uriusual Fire or Explosiore Hazards: norne

Special Fire Fighting Procedures: none

Fire fighting Media: CO&, dry chemical, foam

IN COMPLIANCE WITH 29 CFR 1910. 1200 (FORMATED after OSHAR 174)
BLASACUT 4000 STRONG (Rev. 03 87) Page 1
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- . Odor § appearance:

.

IV.

" Effects of overexposure:

CUTZOL WS-5050

(essentially similar to OSHA Form 20)

Multi-purpose Heavy Duty Soluble 0il

HAZARDOUS INGREDIENTS % TLV IV.
Pigments: 0 0
Catalysts: __ _ 0 0
Vehiclesfﬁ Minefa] 0il 53 0
Solvents:; 0 0

Metals: 315 0 0 V.
Other: i rarrafins 1] -
fonutes, amines 47 n/a
PHYSICAL DATA

Boiling point (°F): 330°F

Vapor pressure (mm of Hg): 0

Unknown
1.021
t 1 1 :
Percent volatile (volume) 0 v

Vapor dens%ty (Air=1):

Specific gravity:

i
Evaporation rate (n-Butyl

acetate=1): 0

Solubility in water: forpms emulsion
Dark green liquid

with lemony odor

VII.
FIRE AND EXPLOSION HAZARD DATA

Flash point; COC (°F):  «zq°F

Flammable limits: _ yg¢ applicable
Extinguishing media: Eoam, dry
chemical, COz '
Special fire fightin rocedures:
Bse a%r suppl%gg“bréaéhlng aﬁ%aratus
_in _enclosed areas —

Unusual fire § explosion hazards:

None

HEALTH HAZARD DATA

Threshold limit value: g mg(113 15 an
o1l mist

Not

established, but exercise caution.

HEALTH HAZARD DATA (cont'd.)
Emergency first aid procedures:

Eyes - flush with copious amounts

of saline solution
do_not induce vomiting --call

Ingestion -

physician
REACTIVITY DATA
Stability: Stable
Conditions to avoid: None

Incompatibility: Strong oxidants

Hazardous decomposition:Incomplete
combustion yeilds CO plus HCL
SPILL & DISPOSAL DATA

Spill procedures: (se gil
ahsorbant materjal

Waste disposal methods: _By

J

ipcineration or conptract

SPECTAL PROTECTION INFORMATION
Respiratory: Nope '

None

Eye protection: Goggles

Skin protection:[p ipdividual cases
Special protection:

Ventilation:

None

SPECIAL PRECAUTIONS
flandling & storage: {epp from

open flame
Other precautions:

None

EMBRGENCY TELEPHONE NO. )
(203)792-0052

-
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- -0 : _REVISED: 09720787
: ¢ e R ks e Rk e ve Rk vk kA I- PRQDUCT IDENTIFICATION ddk hdhkhk Ahkhkkik Ahk khdhkhhkk &%
MOBIL OTE 26 ‘

SUPPLIER 2

HEALTH ZMCc GENCY TE LEPHONE:
MO3IL 2IL CGRP. (212) 383-4411 .
CHEMICAL NAMES AND SYNONYHS: TRANSPORT EMERGENCY TELEZPHONE:
PET. HYDRCCARBONS AND ADDITIVES (800) 424-9300 (CHEMTREC)

USE OR OESCRIPTION:
. HYORAULIC QIL

*hkkk khkwwrkkd JTI. TYPICAL CHEMICAL ANO PHYSICAL PROPCRTIES i+t kkkhkhnkktx

APPEARAMNCE: ASTM 4.0 LIQUID 0DAIR: MILD PH: NA
VISCASITY AT 100 F., SUS: 335.9 AT 40 C., CS: 65.9

VISCAOSITY AT 210 £, SUS: S2.7 AT 100 C, CS: 3.0 : .
FLASH PCOINT F(C): 400C204) (ASTM D-92)

MELTING POINT F(C): N& POUR POINT FCC): -5(-21)
BOILING POINT F(C): > 600(316)

RELATIVE DENSITY, 15/4 C: 0.37 SOLU3ILITY IN WATER: NEGL IGIBLE

VAPOR PRESSURE-4MM HG 23C: < .1
NA=NCT APPLICAS3LE NE=NJT ESTABLISHED DO=J0ECGMPCSES
FOR FURTHER INFORMATION, CONTACT YOUR (OCAL MARKETING OFFICE.

hk kxk Kk k Ak hkAhkhk kbR kA Ak Xk xhkxk ITI. TNGREDICNTS khkk khkhkhk khkhkhkkhhhbk khkkkhkxhkk kx

WT PCT EXPOSURE LIHITS SOURCES
CAPPROX) HG/H3 PP M (AND NOTES)

i

2 HAZARDGUS INGREDIENTS:

: (? NONE

' OTHER INGREDIENTS: 5 ?
REFINED MINERAL CILS . >35S
ADDITIVES AND/OR OTHER INGREDS. < 5

SEE SECTION XII FOR -COMPONEZNT REGULATORY INFORMATION.

SOURCEZS: A=ACGIH-TLV, A*=SUGGZSTeD-TLV, H=MO3IL, O0=0SHA, S=SUPPLIER
NOTE: LIMITS SHCWN FOR GUIJANCE ONLY. FOLLOW APPLICABLE REGULATIONS.

K kkk Kk Kk kkxhxkahknkxkxhx TV, HEALTH HAZARD DATA etk hkhkkkh kk akhkhkhkkkx k%

=== INCLUDES AGGRAVATZD YtDICAL CONDITIONS, IF €STABLISHED ---
EFFECTS OF OVEREXPOSURE: NOT EXPSCTED TC BT A4 PROBSLEM.

B e e o o e S L e

* kkhk hkhk hkhkkhk ok hkk V. EMERGENCY AND FIRST AID PROCEDURCES khkhkhkhkhk kkhkkhkhkkhkk k&
’ ——— FOR PRIMARY RJUTES OF ENTRY —--—

EYE CONTACT: FLUSH WITH WATER.

SKIN CONTACT: WASH CONTACT AREAS WITH SOA&P AND WATER.

ﬁ INHALATIGN: NOT SXPECTED TO 3E A PROBLSEHM.

F INGESTION: NOT EXPSCTED TO 3 A PRIBLEM. HOWEVER, IF GREATER THAN 1/2
b LITERCPINT) INGESTSD, IMMcOIATELY GIVZ 1 TO 2 GLASSES OF :WATER AND
g CALL A PHYSICIAN, HOSPITAL cMERGENCY ROQM OR POISON CONTROL CENTER

ﬁ FOR ASSISTANCE. DO NQOT INDUCE VOMITING OR GIVE ANYTHING S8Y MOUTH
F TO AN UNCONSCIDUS PERSON.




| MATERIAL SQFETY DARTA SHEET
YU BLAGER BWISGLUDE - INC.

| UAQ&
Sl
TH$ECTION It Preduct idcntifieattoh
- ————— e - ye e
MANUFRCTURER: Blaser & Co Ltd. CH=-341% Hasxle - Ru.gsau, Quitx.rlqnd e

e sty em oo

ADDREGS: Blawer Bwizslube, Inc, Westgate Industrial Park .
Goshen, NY 10924
PRODUCY NAME: BLASQCUT 4000 BTRONG  Art, No. 872
EMERBENCY YELEPHONE NOt (914) £294-3200 .. .
i PRODUCT TYPE: Water Goluble Metal Working Coolant (Mineral oll based)

E SCECTION Ilt Product Compotition &é o€ NIV A {«J\Q‘
Blamccut 4000 B8trorng {8 & nonhazardous mixture &f saverely hydrotruated
wineral ofly a&rdonic enulei{fiers; chloriratad paraffine; polar
additives; corrusior and fung! {nhib{torwj cdorant and dye (technical
grade of food dye) ard a gctabilizer consicting of Na~berzoatay 2,3~
pentandiol,B-nethyli Ca-acetate; alpha-Tocophercly citric acidy
tartaric ac{d; escerbic acidy ascerbylpalmitate; cleylasarkosidy
I~hydroxyethyl-g-sleyl-{uidazoling glycarin

Blesocut 400Q Btrens DOES NQT CONTAING ﬁhenols. Nitrites, formaldehydes
er Tormaldehyda ralodsing subvlences, hédvy matale (such am Lead,
Mercury etce,), active aulfur, arsgwnic, FPCB, PCY, TCDD or ather Dioxin
related gubstancec., PCAR gontent lews thn Q0 pom (GC)
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:ECTION I1{t Chemical and Physical Propertiss of the Complltc product
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Boiling paint: H78F { Pour point: ~2EF | Specific gravityt 0,97€¢ @ 66F
Vapar pressuret Not velatile g e .
Bolubility in waber: 100¥ A R TR " fel

( ‘pH @ €KX 1 fresh 8,9 &4 hrs 8.7 SOy we
Volatiles, % voli nil
Appearance and odor: Green | plewasent cdor (altcnds)

T L By oy D O o e e ey e e s ks s o B o D D B B b s g e . Wty e et St o) O s s s s s e B S Gt G Pl Akl Bl P . s et et s St g g e ) ot T T G s e Ty P S O

BECTION IVt Firw and Explosion Harard Data

Flagh Pointt 3J86€F (Cleveland opan) | Cxplosion Limits:r not applicable
Aute Ignition Temperaturec YH7cF
Products fotwed under RENORMAL cordit{cne: Therwal decomposition of the

concuntrate above {7EF: Crace amounts of HCL
Unugual Fire ov Explosion Hatardst none 4

Specilal Fire Fighting Frocedures: none

Fire fighting Media¢« COL, dry chemical, tcan
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o MSDS NUMBER: 4@@018

CORDER: ‘75900 - CUSTOMER: " 3CH@61403  CHEMICAL FRO ™ -

SECTION VI ' FHYSICAL DATA - .

- - —_—— e

BOILING FOINT - MELTING FOINT

(DEGREES F.): 385 — 7@@ DEG F (DEGREES F.):

SPECIFIC GRAVITY % VOLATILE

(HE@ = 1) : ° AF @.84 — @.88 EY VOLUME: _

- SOLUBRILITY : _ EVAFORATION RATE

IN WATER: NEGLIGIELE (BUTYL ACETATE=1): N/AF
. VAFOR PRESSURE ' : VAFOR DENSITY

(MM' MERCURY) : (@.1 (REID- psxa nT 1@@ (AIR = 1):

;'QP“EQRQNCE AND GDGR. 'LIGHT YE;LON TO AMEER COLORED LIQUID; KEROSENE GODOR.

.. SECTION'VII  FIRE AND EXPLOSIONjHQZQRQS

. .AjENTER QNY ENCLOSED OR CONFINED FIRE 'SFACE - NITHOUT
SR - PROPER’ PROTECTIVE" EQUIPMENT INCLUDING SELF— CONTQINED

BREATHING.. AFPARATUS. COOL TQNKS AND CDNTQINERS EXPDSEDf
.TOUFIRE WITH WATER. % y

'UNUSUQL FIRE AND EXPLOSION.HQZQRDS' MODERQTELY COMEUSTIBLE' NHEN HEQTED QBOV

; . ,THE FLQSH FOINT, THIS MQTERIQL WILL RELEARSE FLQMMQBLE
VQDORS NHICH IF EXPOSED. TO AN IGNITION SOURCE CAN: BURN
IN: THE OPEN OR BE EXFLOSIVE IN CONFINED SPQCES..MISTsiﬁ

ORSPRAYS MAY -BE FLAMMAELE AT TEMFERATURES EELOW THC*f3~
- NORMAL ‘FLASH’ POINT.H_ :

5féT951LITYﬁ STQBLE'A HQZQRDGUS DOLYMERIZQTION uILL NOT OCCUR

: r‘omnnoms AND MATERIALS TO QVUID.v HEAT,. SPARKS, OFEN FLAME AND OTHER IGNITION
vem“ L SOURCES. REACTS WITH STRONG ACIDS, STONG OXIDIZING

L _ : . MQTERIQLS AND ACKALIES. ;

* ¥ CONTINUED ON NEXT QQGE * ¥




) CUSTDMER. oCH@_

< BOILING FOINT ' Sl - MELTING POINT

(DEGREES F.): 35 — 7@@ DEG F .- (DEGREES F.):

SFECIFIC GRAVITY o L B % VOLATILE

(HZ@ = 1) : AF @.84 — Q.88 BY VOLUME :

SOLUEBILITY , : EVAFORATION RATE

IN WATER: NEGLIGIELE ' (BUTYL ACETATE=1): N/AF

VAPOR FRESSURE , © VAFOR DENSITY _ : _
(MM - MERCURY) : K@l (RcID psxn AT 1@@ (AIR = 1)z . . i .

APFEARANCE AND ODOR: LIGHT YELLGN T0 QMBER CDLGRED LIQUID- REROSENE ODOR.

‘(_.,

135 DEG F (D 9u>

‘-ENTER QNY'ENCLDSED ORrR": CONFINED FIRE SPQCE NITHDUT
¢ ijOPER ‘PROTECTIVE -EQUIFMENT,: 'INCLUDING SELF—CDNTQINED»
“BREATHING AFRPARATUS. COCL TQNKS nND CONTQINERS EXPDS:D
Q»To FIHE WITH WATER. :

UNUSUQL FIRE. AND EXﬁLOSION HAZARDS: . MODERQTELY COMBUSTIBLE' NHEN HEQTED QEOVE
“ THE FLASH POINT " THIS- MQTERIQL NILL RELcGSE FLQMNQBLE_-4
. VAPORS WHICH" IF EXFOSED T0° QN IGNITION SOURCE canN BURR
_IN_THE OFEN OR EE. EXQLDSIVC IN CONFINED SPQCES.,MISIS
OR" SDRQYS MAY EE. FLQHMQBLE QT TEM ERQTURES BELDN TH: '
NORMAL FLASH FOINT. i

SeECTION VIII REACTIVITY"

SfQBILITY: STABLE HARZARDOUS POLYMERIZQTION: wILL NOT DCCUR-

CONDITIONS AND MATERIALS TO AVOID: "HEAT, " SFARKS, OFEN. FLQMC QND OTHER IGNITIGN

i : SOURCES. REACTS WITH STRONG QCIDS STONG ‘OXIDIZING
'k:” MATERIALS AND ALKALIES. :

*#*% CONTINUED ON NEXT FAGE *%%




